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Is neonatal cerebral ultrasound just for the voyeur? 


Few neonatal intensive care units consider them- 
selves well equipped unless high quality ‘real-time’ 
ultrasound facilities are available round the clock. 
Looking inside an infant’s head is an interesting 
occupation and as a research tool has considerably 
advanced our understanding of lesions due to 
vascular compromise, but what is its clinical role? 
Should Doppler ultrasound be introduced for clini- 
cal purposes, and what is the value of information 
obtained by these methods? The answer to these 
questions today may be considered by some to be 
self evident, but in the post-Griffith era an attempt 
to justify the cost of this relatively expensive piece of 
equipment is perhaps of some value. 


What are we seeing? 


Real time ultrasound was first used in a neonatal 
intensive care unit to detect intraventricular 
haemorrhage in 1978!; and gradually the number of 
conditions diagnosed by this technique has 
increased.” In recent years, and with the use of 
higher frequency transducers, periventricular leuco- 
malacia has been recognised as a particularly impor- 
tant abnormality in premature infants. In addition. 
frequent scanning permits the early detection of 
increasing ventricular size or extension of haemor- 
rhagic lesions. 

Real time ultrasound of the infant's brain has 
been widely adopted because the manufacturers of 
ultrasound equipment have developed machines 
that produce, by means of sound, an image which 
appears to resemble the structure of the brain. We 
interpret echoes by reference to anatomical slices 
produced by pathologists and believe that the image 
gives us the same information, but this may be 
misleading. We now know that extensive echoden- 
sity within the brain may be associated with a 
macroscopically normal brain at necropsy? and, 
conversely, pathological features within or around 
the brain may not be detected by ultrasound. There 
is a need for accepted definitions on which to base 
diagnoses, but to date there are few such agreed 
descriptions of pathological appearances. 

The problem of diagnostic criteria exists for all 
imaging techniques; indeed, real time ultrasound is 
better evaluated in this respect than computed 
tomography, as scanning normal babies by ultra- 


sound is more acceptable. The value of any imaging 
technique may be judged by measurement of its 
positive and negative predictive value, and its use in 
detecting abnormalities may be assessed by its 
Sensitivity and specificity for each particular lesion. 
Several studies are now available that report 
the accuracy of ultrasound in the diagnosis 
of periventricular haemorrhage, but correlation of 
appearances with other conditions is unfortunately 
limited. 


What does it mean? 


Ultrasound was rapidly accepted into the neonatal 
unit because it showed abnormalities not easily 
detectable by any other means. Germinal matrix 
haemorrhage and intraventricular clot produce 
striking appearances, and these lesions were initially 
thought to be associated with the adverse outcome 
of some infants. Research often lagged behind 
clinical use and much anxiety was generated among 
neonatal unit staff and the infant’s parents when 
these lesions were diagnosed. It was only some years 
later when it was realised that uncomplicated 
haemorrhage confined to the ventricles was a benign 
condition.4 5 

The potential clinical value of real time ultra- 
sound can be divided into two separate categories: 
intervention and prognosis. Ventricular dilatation 
occurs in a large proportion of premature infants 
after intracranial haemorrhage, and some go on to 
develop hydrocephalus. It is in this group that 
intervention may be important. Regular ultrasound 
assessment will give the first indication of enlarge- 
ment of the ventricles, but to date no clear 
guidelines exist as to when to intervene in the 
management of these infants. The outcome in such 
infants may be modified by the early detection and 
management of posthaemorrhagic hydrocephalus, 
and research is continuing. At present there is little 
evidence that knowledge of progressive ventricular 
enlargement aids the clinician, and the clinical role 
of ultrasound in this context is still uncertain. 

Reliable prognostic information based on ultra- 
sound scans is just becoming available but there is 
still considerable confusion in this area. There is 
now evidence that cavitating periventricular leuco- 
malacia is a sinister lesion in terms of prognosis and 
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further variables such as the size, extent, and 
position of the cavities are important in more 
accurately predicting both cerebral palsy and 
developmental delay. © Babies can survive massive 
haemorrhage with fairly minor neurological deficit,’ 
and there are no studies reporting the outcome of a 
large group of unselected babies prospectively 
scanned with ultrasound and found to have cystic 
periventricular leucomakacia. The most worrying 
occurrence is the withdrawal of intensive care 
because of ultrasound findings alone, a practice 
which I believe is common (at least in the United 
Kingdom) in many neomatal units that have ultra- 
sound facilities, but no consensus as to the criteria 
for termination of assisted ventilation. Thus ultra- 
sound scanning for either diagnostic or prognostic 
reasons is a somewhat tenuous justification for its 
routine use. It is, however, true that consistently 
normal scans are associated with a low risk of 
adverse neurodevelopmental outcome and as such 
are reassuring to parents and nursery staff. > 


Who should scan the infants? 


Radiologists and neonatologists most commonly 
undertake ultrasound brain scanning in the neonatal 
unit and this largely depends on who owns the 
machine. In my view the person with the most 
experience and interest is the one who is most 
appropriate, but unfortumately it may be a fairly 
junior doctor (or perhaps radiographer) who per- 
forms the routine scans. 

The clinical value of ultrasound scans has been 
discussed above, and major therapeutic or manage- 
ment decisions may be based on interpretations 
performed by these persoanel. It is alarming that no 
recognised course, diploma, or formal period of 
training is necessary before anyone can pick up an 
ultrasound transducer. The distinction between 
experience and inexperience is blurred: this happens 
in few other fields of medicine with quite the same 
implications. 


What use is Doppler? 


Doppler ultrasound has been used to detect flow in 
the anterior cerebral artery in neonates since 1979," 
and there are now many reports of its use. Fairly 
inexpensive equipment, together with ease of 
obtaining signals, has made this technique attractive 
to a number of observers.” It is, however. unfortun- 
ate that many studies have been performed without 
appropriate methodological care and with poor 
instruments. The practical value of Doppler ultra- 
sound is still not clear. We have recently reported its 
value in predicting outcome after intrapartum 


asphyxia, but before this technique becomes clini- 
cally useful further Prospective studies will be 
necessary.” 


Conclusion 


Ultrasonography has made a major contribution to 
neonatal neurology and increased understanding of 
the variety of cerebral lesions which affect the 
perinatal brain; it is easy to believe that this valuable 
research tool also has a clear role in clinical 
neonatology. Ultrasonography has become a ubi- 
quitous technique for investigating the neonatal 
brain for all the reasons discussed above, but it is 
difficult to assemble a convincing argument in 
favour of buying high resolution equipment solely 
for brain scanning. The role of real time ultrasound 
can be better justified for the diagnosis of neonatal 
cardiac or renal abnormalities than for cerebral 
lesions, because there the therapeutic implications 
for a large variety of abnormalities are much more 
clear cut. It is considerably easier to justify a 
multipurpose machine dedicated for use in a neo- 
natal unit, thereby fulfilling the dual aims of clinical 
utility as well as more esoteric voyeurism. 
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Child psychiatry and the undergraduate 


A recent survey of undergraduate teaching in child 
and adolescent psychiatry raised several points, 
among them the question of what paediatricians 
might expect from undergraduate training in this 
branch of children’s medicine.’ It is generally 
accepted that the overall prevalence of childhood 
psychiatric disorder lies between 7% to 14% with 
the higher rates obtaining in areas of greater social 
disadvantage.” Children with such disadvantaged 
backgrounds are common ın paediatric clinics so ıt is 
perhaps not surprising that Fitzgerald found that 
44% of 7-11 year olds attending paediatric surgical 
outpatients and 25% attending paediatric medical 
outpatients showed ‘considerable behavioural 
deviance.” Garralda and Bailey identified 23% of 
7-12 year olds attending general practice as having 
psychiatric disorders.* In a subsample of this group 
psychiatric disorder seemed a relevant factor contri- 
buting to somatic consultations. 

These figures suggest that it would be reasonable 
for paediatric trainees to expect a thorough ground- 
ing in child and adolescent psychiatry to deal with 
their immediate paediatric workload or to equip 
them for a future general practice workload, and in 
fact some senior house officers in paediatrics are 
undertaking vocational training for general practice. 
Postgraduate experience in child and adolescent 
psychiatry is recogmsed as being an important 
component ın traming in adult psychiatry,’ but it is 
difficult for trainees in paediatrics to obtain such 
training as virtually all senior house officer and 
registrar posts in child and adolescent psychiatry are 
now integrated into rotational training schemes in 
psychiatry. Adequate undergraduate traimng is thus 
essential. 

On average, only 20 hours of teaching time is 
available for teaching of child and adolescent 
psychiatry. Of 28 medical schools surveyed 10 had 

_ very little or no teaching of child and adolescent 
‘psychiatry when the students were with the paedi- 
atric firm. None of these schools had teaching aims 
for child and adolescent psychiatry that would be 
relevant to paediatrics. Of the other 18 schools 
(where some child and adolescent psychiatry was 
taught within paediatrics) only six made any refer- 
ence to jomt teaching with paediatricians and only 
eight cited teaching aims relevant to paediatrics— 
for example, understanding the impact of illness on 
a child, provision of treatment skills for future 
paediatricians, and breaking bad news to parents. It 


seems unlikely that undergraduates will receive 
paediatrically orientated psychiatry teaching unless 
this occurs within the paediatric firm and even then 
not all schools will provide such teaching. Is this 
something to be concerned about? What aspects of 
such teaching would be relevant to future paediatri- 
cians? We suggest the following: 


(i) Specific training in how to interview 
children and whole families. 

(ii) Recognition and diagnosis of specific 
childhood psychiatric disorders. 
Recognition of specific aetiolcgical 
factors that may be influencing the 
presentation, course, or compliance with 
treatment of paediatric disease such as 
childhood psychiatric disorder; family 
influences (marital discord, inconsistent 
discipline); social influences (school and 
neighbourhood); individual characteris- 
tics of the child (temperament, intell- 
gence, social and emotional develop- 
ment); psychiatric disorder in parents. 

Understanding of the interplay between 

psychosocial factors and physical factors 

in paediatric disease. 

(v) Knowledge of the pattern of services 
available for children with psychiatric 
disorder. 

(vi) Provision of management skills for deal- 
ing with common behaviour problems 
(tantrums, eating and sleeping problems, 
elimmation problems) either directly or 
indirectly via treatment recommendations 
to referring general practitioners. 


(in) 


(iv) 


There are other advantages accruing from a close 
relation between the teaching of paediatrics and 
child and adolescent psychiatry. Joint teaching 
exposes each specialty to the other and encourages 
good haison if clinical as well as theoretical teaching 
is carried out together. In this way such undergradu- 
ate teaching can become a component of the 
postgraduate training of paediatricians in child 
psychiatry as well as the postgraduate training of 
child psychiatrists in paediatrics. At Queen Mary’s 
Hospital for Children, Carshalton, where St 
George’s students are routinely taught in this way, 
there are frequent comments in the students’ feed- 
back about the value of seeing such a close 
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working/teaching relation. There -s a cearth of 
research evidence conceming the psychological 
problems that actually present i routine paediatric 
clinics and wards—a closerrelatonship berween the 
two 3pecialties would help rectify this lack of 
knowledge. 

In summary, childhcod psychiatric disorder is 
common bat the teaching of child and adolescent 
psychiatry ss patchy and its relevance to pediatrics 
not always recognised in the Gesizn of teaching 
programmes Its value :s more likely to 5e recog- 
nised where it ıs taught wrthin the paediatric firm. 
Close liaiscn between paediatricians and child and 
adolescent psychiatrists abzut teaching ains, curri- 
culum plarmning, and time allocation world be of 
benefit to both specialcie. Ctid and adolescent 
psychiatry :s a rather fragi e specialty, whch tradi- 
tionally has had much ofits clinical base placed away 
from acute medicine in the community. It reeds the 
support and involvement of paediatricians if it is to 
deliver the training that sacdiatricians would expect 
for their junior staff. 
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Original articles 


Long term follow up of patients with early onset 


anorexia nervosa 


R BRYANT-WAUGH, J KNIBBS, A FOSSON, Z KAMINSKI, AND B LASK 
Department of Psychological Medicine, Hospital for Sick Children, Great Ormond Street, London 


SUMMARY A long term follow up (mean 7-2 years) of 30 children with anorexia nervosa (mean 
age at onset 11-7 years) was carried out. The outcome was good in only 18 (60%), 10 children 
remaining moderately to severely impaired and two died. Poor prognostic factors included early 
age at onset (<11 years), depression during the illness, disturbed family life and one parent 
families, and those in which one or both parents had been married before. 


We have previously described 48 children up to 14 
years of age who met the diagnostic criteria of 
anorexia nervosa.’ The group (which included 15 
boys) had a mean age at onset of 11-7 years (range 
7:7 to 13-2). Half the children were prepubertal at 
the time of referral. The most common chnical 
features after refusal of food, which was present in 
all the children, were physical wasting in 40 (83%), 
depression in 27 (56%), fear of fat in 24 (56%), 
distorted body unage — that is perceiving self as fat 
although physically wasted—in half, and self 
induced vomiting in 19 (40%). Other features 
occurring less often included excessive exercising, 
obsessions or compulsions, binge eating and laxative 
abuse. The most common reasons for refusing to eat 
were the fear of becoming fat and various physical 
symptoms such as abdominal pain, nausea, or a 
feeling of fullness. Disturbed family life was common, 
and over half the families had several adverse 
. characteristics. The correct diagnosis had often been 
| missed or delayed. 
| This study aimed to investigate the long term 
# outcome of early onset anorexia nervosa and iden- 
i tify prognostic indicators. 


-~ _; Patients and methods 


Ji 
`i We tned to follow up all the children who had been 


1 
à 


À 


` 


described in the earlier study and whose treatment 
had been completed more than two years before 
(n=44), as information obtained from a follow up of 
less than two years is not considered to be adequate 


* in patients with anorexia nervosa.” Information 1s 


t 


r 


required on weight and growth, menstrual state, 
eating behaviour, mental state, and psychosocial 
and psychosexual adjustment; we obtained it in 
four ways. 


INTERVIEW WITH PATIENT 

After a physical examination a semistructured mter- 
view adapted for this younger age group was 
completed by a visiting consultant who was experi- 
enced and not managing the patients and their 
treatment.” 


POSTAL QUESTIONNAIRE 

Six patients were reluctant to be interviewed but 
agreed to complete a postal questionnnaire based on 
the interview. This information was supplemented 
by medical reports. 


GENERAL PRACTITIONER’S QUESTIONNAIRE 

A short questionnaire devised for this study was 
circulated to each patient’s general practitioner. 
Information requested included current weight and 
height, and details of menstrual functioning and 
general state of health. 


OTHER QUESTIONNAIRES 

Corroborative data were obtained using firstly, 
three self report questionnaires:—the general Lealth 
questionnaire‘; the eating attitudes test”; and the 
Great Ormond Street depression scale A: (unpub- 
lished). Secondly, parents or ‘significant others’ 
were asked to complete questionnaires: the Great 
Ormond Street depression scale B: (unpublished), 
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and the Rutter scale A.“ Thirdly, for ch]dren under 
the age of 16 at the time of follow up the school 
teacher was asked to complete a que-tionnaire.’ 

When sufficient infomation obtained from the 
interview and the questicmnacres became available it 
was used to rate outcome 3n five differert scales and 
three scores.” These mecsures, Cesigned to assess 
outcome as comprehensively as possible. and widely 
accepted in research irto anorexia nervosa, are 
given be.cw 

Nutritinaal state (scae A) included ratings of 
current od intake, wo-ties about body size, and 
measurements of body eight and heizht.® ° 

Menstrual function {szale B) recorded whether 
menstruation was absent, occasional and irregular, 
imtermittertly cyclical, or -egularly cyclical, using a 
fouz poirt scale. 

Mental state (scale C) -azed the degree of psychi- 
atric disturbence at the <mme cf follow 1p using a 
four point scale. 

Psychorexual state (scale D) rated the subyect’s 
attitude towards sexual matters, the aims in sexual 
relationships, the amount of active sexaal behav- 
iour, and attitude towards menstruanos 

Psychosocial adjustmert ‘scale E) rated the qual- 
ity of re.ationships witt other members of the 
family, the amount of independence from the family 
appropriace for the subj2=t’s age sociel contacts 
outside ths hcme, and occupational record or school 
attendance. 

We used chree outcome scores: the average 
outcome score was calculet=d using the scores of all 
five scales (A to E), the pavsical outcome score was 
calculated using scores Lesed on menstrual state 
(scale B) and weight, and -Łe specific outcome score 
was zalculatec using scores obtained from scales A 
and B 

Ordinal data were generated from outecme scores 
and several cozrelations were anelysed ın en attempt 
to identify spezific prognosti: indicators. Eecause of 
the small sample size, the S-atistical Package for the 
Social Sc.ences was used te calculate Kencall’s rank 
correlation cozfficient (7) 


Results 


We obtained adequate infcrmation about 23 female 
and seven rale subjects. T1e mear. (range) follow 
up was 7-2 (2-17) years aid mean age was 20-8 
(14-30) yeers. Df the origin! sample of 48 children, 
six subjects cculd not be traced, four refused to 
participate. ın four insufficient information was 
available, end it was too early to follow up four 
children. Two jad died; th ärst was a bo? aged 14 
who had an apparently umrelated acute asthmatic 
attack, and the second wes a girl af 12, who had 


prolcnged and persistent vomiting which ultimately 
led to rupture of the oesophagus. Despite surgical 
repai- it ruptured again and she bled to death. 

Weight is the most commonly used measure of 
outcome, but a more useful measurement is that 
given by the Tanner-Whitehouse standards® ° in 
whick weight for height, adjusted for age, is ex- 
pressed as a percentage, 100% being normal and 
less taan 80% indicating wasting. In the original 
sampE 42 children (87%) scored less than 80% and 
at follbw up only three subjects (11%) were wasted 
(table 1). The remaining 25 scored between 82% 
and 122%, mean 92%. Six patients scored over 
100% weight for height. 


SCALES AND OUTCOME SCORES 

The results are summarised in tables 2 and 3. The 
totals for each score of scale and outcome differ 
because information was sometimes not available 
for one or more of the scales The two children who 
died a-e included in the ‘poor outcome’ group. On 
each measure of scale and outcome a good score was 
obtained by between half and three quarters of the 
sample. We believe that the four subjects who 
refused to participate all had a poor outcome, and 


Table la Weight for height adjusted for age (expressed as 
%) at ime of first refusal 








Weightlhzight (%) No of patients % Of total series 
40-59 1 2 
50-59 0 0 
60-69 19 40 
70-79 17 35 
30—89 3 19 
90-99 2 4 
Total 44 100 





Table 1t Weight for height adjusted for age (expressed as 
%) at tine of follow up 








Weightlhe cht (%) No of patients % Of senes 


followed up 








60-69 1 3 
70-79 1 3 
80-69 5 17 
30-59 10 33 
100-109 5 17 
110-119 0 0 
120-129 1 3 
Informatica 
not avadable 5 17 
Died 2 7 
Total 30 100 





N 


Table 2 Grading within scales at follow up 




















Scale Good Intermediate Poor Total 
No (%) No (%) No (%) No 
Eating 
difficulties (A) 17 (65) 5 (19) 4 (16) 26 
Menstruation (B) 12 (55) 3 (14) 7 G1) 2 
Mental state (C) 13 (62) 4 (19) 4 (19) 21 
Psychosexual 
adjustment (D) 10 (50) 7 (35) 3 (15) 20 
chosocial 
adjustment (E) 16 (59) 6 (22) 5 (19) 27 
Table 3 Grading of scores of outcome 
Score Good Intermediate Poor Total 
No (%) No (%) No (%) No 
Physical outcome 18 (67) 2 (7) 7 (26) 27 
(scale B + weight) 
Specific outcome 19 (70) 1 (4) 7 (26) 27 
score (scales A 
and B) 1 
Average outcome 15 (75) 3 (15) 2 (10) 2 
score (all scales, 
A-E) 


we have included these ın adjusted outcome scores 
(table 4) which we consider more accurately reflects 
the prognosis—that ıs, a good outcome in only 
about 60% of the sample. 

When they were asked to rate their own progress 
in general terms, 19 subjects (66%) claimed to have 
recovered, six (21%) thought they had improved, 
one thought she had remained the same, and one 
claimed to be worse. At the time of follow up, eight 
subjects (27%), seven girls and one boy, had 
required further inpatient treatment since their 
discharge from hospital Of the 22 subjects who 
were aged 18 or more at follow up, only two were 
married, both women with children; for one it was 
her second marriage. None of the others had been 
marned, although at least four were cohabiting. 


Table 4 Adjusted scores of outcome 








Score Good intermediate Poor Total 
No (%) No (%) No (%) No 

Physical outcome 18 (58) 2 (6) 11 (36) 31 

score (scale B + 

weight) 

Speafic outcome 19 (61) 1 (3) 11 (36) 31 

score (scale A + B) 

Average outcome 15 (62) 3 (13) 6 (25) 24 

score (all scales 

A-E) 
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PROGNOSTIC INDICATORS 
The data mdicated that certain variables were 
associated with a poor outcome. 


Age at referral 

Young age at referral had a poor prognosis accord- 
ing to three different measures of outcome: low 
weight at follow up (p<0-001, t 0-43), low spec-fic 
outcome score (p<0-05, t 0-35), and low physical 
outcome score (p<0-05, + 0-39). Furthermore, 
young age at the onset of eating difficulties was also 
positively correlated with low weight at follow up 
(p<0-05, t 0-35). 


Hospital admission 

The longer the hospital admission, the more likely it 
was that there would be a low specific outcome score 
(p<0-01, t 0-41); a low average outcome score 
(p<0-05, t 0-35); a high score on the Great Ormond 
Street depression scale—self rated (p<0-01, t 0-33); 
and a high score on the Great Ormond Street 
depression scale rated by ‘significant others’ 
(p<0-005, t 0-44). , 

More than one hospital admission had a poor 
prognosis in terms of low weight at follow up 
(p<0-05, t —0-31) and both forms of the Great 
Ormond Street depression scale (p<0-05, t 0-25 and 
0-31). 


Depressive features 

Depressive features during the initial illness had a 
poor prognosis according to three measures of 
outcome: high scores on both forms of the Great 
Ormond Street depression scale (p<0-01, 
t 0-26+0-27), low physical outcome score (p<0-05, 
t 0-37), and low average outcome score (p<0-05, 
t 0-38). 


Family structure 

Children from one parent families, families in which 
one or both parents had been married before, and 
families in which several generations lived together 
had a poor prognosis according to four measures of 
outcome: low physical outcome (p<0-01, t 0-35), 
low specific outcome score (p<0-01, 1 0-35), low 
score on scale C (p<0-05, t 0-44), and low score on 
scale D (p<0-05, t 0-36). 


Other variables 

None of the following factors seemed to be of any 
prognostic importance: social class, gender, weight 
at referral, length of illness at referral, history of 
excessive exercising, distorted body image, or fear 
of fatness. 


CLINICAL FINDINGS 
During the follow up interviews several important 
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issues were identified bv patients. These, many of 
which overlap, form an essential part of the total 
picture of anorexia nervosa and ilustrate a sub- 
jective view of the discrdez. 


Battles 

Many spoke of the battles they had had, Darticularly 
with their parents, and often wizh their mothers with 
whom they felt they hed a close bord. Later these 
battles were transferred to the hosbital mdicating 
that inner conflicts were first expressed within the 
family and then included difficult relatioaships with 
hospital staff. 


Control 

Control was considered to be inportan: by several 
subjects. Many felt that they had been forced to 
accept admussion to hospital despite them protests. 
Some felt that they had accepted thet matters had 
got out of control, yet others remembered struggling 
for what they felt to be thir freedom. Ths freedom 
was equated with their own 2motiona survival. 
Many had an overwhelming sense of teing con- 
trolled, which in some cases was replaced by a more 
positive attitude: “I realised that I could do things 
for myself and I had conzrol, and I could also see 
that others didn’t have this control”. . . “_ felt good 
about myself, that I could control mysei1, whereas 
before, I felt I had nc control and was very 
frightened”. 


Growing up 

Some subjects said that they had bezn frizhtened of 
growing up as this mear: msecurity. Some also 
mentioned thet they got much more attention from 
their parents when they acted as if -hey were 
younger, and many stated that they ncticed how 
much more attention they got than them brothers 
and sisters. 


Overinvolvement 

Some identified feelings of being *‘tied”’, cr “stuck”, 
or “unable to move”, in their relationsaips with 
their mother. One mother who was interviewed said 
“I wanted to be at one with my deughter” end spoke 
of the distress to both when his coud not be 
achieved. Many recalled tzat they had desperately 
wanted to get home to thei families. Some con- 
sidered this to be the majer influerce in -egaining 
weight—for example, “I hed to get cut. as I became 
so depressec being away from my family, and this 
pushed me to gain weigh: and get hore”. 


Dependence and independence 
Many spoke about their azzempts to achieve auto- 
nomy and independence The final insult was often 


the afmıssıon to hospital against the subjects will. 
Some recognised their dependence and the conflicts 
that arose from this; on the one hand, they were tied 
to their parents and wanted this, but on the other 
hand hey wanted independence and freedom. One 
person said: “I was tied to my parents and felt very 
deperdent on them—I even broke off my engage- 
ment’. 


Schoo! difficulties 

A few patients felt that their relationship with their 
parents had not been difficult, but that they had 
experenced considerable difficulties with their peer 
group particularly at school. Some felt isolated and 
others said they suffered from rivalry among their 
friend:. This made them feel sensitive and vulner- 
able to attacks from others. 


Loneliwess 

Almos all said that they had felt alone and isolated, 
both bzfore and during the illness. They felt that no 
one really understood what they were experiencing. 
They lost their self respect, decisions were made for 
them, and they were not accepted as independent 
people. They often felt a sense of worthlessness, 
which led to depression and anxiety. 


Discus:ion 


Anore=ia nervosa 1s a difficult illness about which to 
obtain accurate information over a long penod. 
Many patients do not wish to be reminded of their 
earlier 2roblems; others cannot be traced. Follow up 
studies are only adequate if well defined diagnostic 
criteria are used in well defined samples. The follow 
up should not be less than two years, and the sample 
must be as complete as possible. Parents should be 
interviewed, and corroborating information ob- 
tained from close relatives, the general practit- 
ioner, cr other doctors. The complexity of the illness 
necessitates evaluation of a number of factors, body 
weight alone being insufficient These should 
include nutrition, menstruation, eating behaviour, 
mental state, and psychosocial and psychosexual 
adjustment. 

A number of adequately controlled studies of 
anorexia nervosa of later onset (age 15 or more) 
have been carned out,!° but there are few studies in 
younger children.’ In general, with both types of the 
illness zhe outcome is unsatisfactory. Persisting 
psychiatric problems are common (in 50-70%) 
especialy depression, obsessional behaviour, and 
social probia. Psychosis is, however, rare. Psycho- 
social <djustment is variable, but psychosexual 
adjustment is often poor. Eating difficulties persist 
in over half the patients, but nutritional and men- 


strual condition improves in between half and two 
thirds of patients. The mortality among adult 
patients averages 7%, and in childhood studies 3%. 

Our results are comparable with those of earlier 
childhood onset studies and are of additional im- 
portance because of the long mean period of follow 
up, and the relatively large sample. The children 
were all seriously ill at the time of referral and 
several, though they undoubtedly had anorexia 
nervosa, were much younger than is usually 
expected in this illness. 

A number of worries arise as a result of this study. 
As previously mentioned’ the diagnosis ıs often 
missed; because early age of onset has a poor 
prognosis, it is important to recognise such children 
quickly and treat them effectively. Menstruation 
remained impaired in nearly half the girls, raising 
doubts about their ability to have children. 

The unsatisfactory prognosis indicates the need 
for more effective treatment. The clinical informa- 
tion gained at follow up is very helpful in highlight- 
ing a number of issues that patients were unable to 
discuss during their illnesses. Both psychological 
and social problems are commonplace, and point to 
the need for treatment of both the individual child 
and the family. 

In conclusion, the long term outcome for patients 
with early onset anorexia nervosa is unsatisfactory; 
between a third and a half of a sample of 30 children 
remaining unpaired in at least one (and usually in 
several) aspects of physical and psychological func- 
tion. Over a quarter had required further admission 
to hospital with psychiatric disorders. Issues of 
control, growing up, independence y dependence, 
overinvolvement with parents, and loneliness were 
common problems for these children. The severity 
and complexity of the Ulness demands early, skilled, 
and comprebensive treatment, full details of which 
have been published elsewhere." 
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Surfactant treatment and incideace of intraventricular 
haemorrhage in severe respiratory distress syndrome 
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SUMMARY As part of a m-lticentre study of porcine surfactant administration in respiratory 
distress syndrome, 29 babies weighing 2000 g or less were studied in the neonatal intensive care 
unit of the Royal Materritv Hospital, Belfast. Fourteen babies of a mean gestational age of 28-1 
weeks were randomly allocated te the treatment zroup (200 mg/kg phospholipid given 
intratracheally) and 15 abies of a mean gestational age o7 28-7 weeks formed the control group. 
All babies rad severe r2s3pizatory distzess syndrome (oxygen requirement over 60%, mechanical 
ventilaticn and age 15 hours or less) Almost immedia_e improvement in oxygenation was seen 
in the treated group so thet oxygen concentrations coud be reduced and remained significantly 
lower than those of coatrol babies for the first seven days of life. Alveolar-arterial oxygen 
gradients were also sigtificantly different for the first five days after treatment. More babies in 
the treatment group survived (79% v 40%) but the diff2r2nce was not significant. The incidence 
of pneumothorax and of irtreventr.cular haemorrhaze, however, was significantly lower in 
treated babies compared with controls. For babies weighing less than 1200 g the risk of 
developing or extendir¢ intraventricular haemorrhage after entry to the study was also reduced 
in the treatment groug (23% v 100%). 


Surfactan’ replacement Les b22n showr to be an of poBr lipids, mainly phospholipids, and 1% of 
effective treatment for necnatal respiratcry distress hydrovhobic proteins (molecular weight <15 000). 
syndrome :1 a number >? ncr-randomBed'? and After sh-omatography the material was dissolved in 
random:sed controlled tals." The latter trials chlorcform and passed through a 0-2 um filter The 
were desizned to prevent respiratory distress subsecuent steps of the preparation procedure, 
syndrome” or to trea’ established dsease (in- inclucng evaporation of the chloroform and suspen- 
tervention studies). '®€ © Three studies showed sion n saline, were carried out under sterile 
reduced mortality in trected babies.°°° and one condrioas Repeated bacterial cultures from the 
showed a decreased inGdence of intraventricular original batch and from the individual phials after 
haemorrhage after propiryla+is with surfactant at the instillation procedure gave negative results. The 
_ birth? physimicgical activity of our surfactant has been 
We report the results of a randomised interven- documented in experiments on preterm newborn 
ton study of surfactant tep-acement in neonatal rabbis -eceiving artificial ventilation '* ° 
respiratory distress syndrome. which for the first 
time shows a decreased incidence of intraventricular Patieats and methods 
haemorriage in treated babies. 
Twerty nine preterm infants with birth weights of 
Surfactant 700-200 g were entered in the study. All infants 
had clinical and radiological findings of severe 
The surtactant was prepared from minced porcine respi atory distress syndrome'* between two and 15 
lungs by chloroform-mezkancl exiraction and liquid hour from birth and required mechanical ventila- 
gel chromatography,’” erd it contains roughly 99% tion wizh oxygen concentrations of 60% or more. 
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These babies were all severely ill and had a median 
age at the start of mechanical ventilation of less than 
30 minutes. Only 10% of babies having mechanical 
ventilation for respiratory distress syndrome were 11] 
enough to fulfil the study entry criteria. Babies were 
excluded if they had severe birth asphyxia (Apgar 
score of <5 at five munutes), streptococcal 
pneumonia, major congenital anomalies, or intra- 
ventricular haemorrhage (grade II-IV on ultrasound 
scan!) before entry into the study. Informed 
consent was obtained from the parents of each baby 
and the study protocol was approved by the research 
ethical committee of the Queen’s University of 
Belfast. 

After enrolment babies were randomly allocated 
into control and treatment groups by a consultant 
neonatologist. Randomusation was stratified by birth 
weight of <1200 g and 21200 g, to ensure equal 
numbers of smaller babies in each group Treated 
babies were disconnected from the ventilator and 
1-25 ml/kg (phospholipid concentration 80 mg/ml) of 
surfactant was instilled into each main bronchus via 
a 5 French gauge feeding tube. Between and after 
instillations the baby was ventilated by manual 
bagging for one minute. In control babies manual 
ventilation for two minutes was performed but no 
surfactant was instilled. The babies were then 
reconnected to the ventilator at the same oxygen 
concentration and ventilator settings. Clinical care 
of the babies after enrolment was by consultants and 
jumor doctors who were unaware of the random- 
isation procedure. Babies in both groups were asses- 
sed by serial chest radiographs, arterial blood gases, 
ventilator settings, echocardiography, and calculated 


alveolar-arterial oxygen gradients (A-aDO,) using a 
modified equation, where FiO) 1s the fraction of 


inspired oxygen concentration’. 


PaCO, 
0:8 
Complications such as pneumothorax’® and bron- 

chopulmonary dysplasia!’ were diagnosed radiologi- 

cally, patent ductus artenosus by echocardiography, '* 
and intraventricular haemorrhage by ultrasound 
scan. ° Echocardiography and cerebral ultrasound 
scans were performed before entry and thereafter at 
intervals of 15 minutes, one, four, six, and 24 hours, 
and daily until 10 days. Babies were studied until 
death or discharge from hospital. Outpatient follow 
up of survivors at intervals of three months con- 
tinued but ıs not the subject of this report. 
Statistical assessment was by Fisher's exact test, 
independent t test, and Mann-Whitney U test where 
appropriate. All p values quoted are two tailed. 





A-aDO, = FiO, x 713- — PaO, 


Results 


The clinical characteristics of the two groups of 
babies are shown in table 1. There were no 
sigmficant differences between the groups for any of 
these variables. After surfactant instillation there 
was an immediate reduction in oxygen requirement 
(FiO.) (fig 1). This was seen at 15 minutes (not 
shown) and remained lower in treated babies for up 
to seven days. Similarly, A-aDO, was significantly 
lower in treated babies up to five days of age (fig 2). 
Not all babies showed sustained response so that the 
standard deviations were quite large for both FiO, 


Table 1 Clinical characteristics of treated and control groups 














Treated group Control group p Value 
(n=14) (n=15) 

Birth weight (g) (mean SD) 1316 (303) 1329 (347) 091 
Gestation (weeks) (mean SD) 28 1 (1-4) 287 (22) 0 46 
Weight <1200 g (No %) 7 (50) 5 (33) 0-59 
Males (No %) 8 (57) 10 (67) 0-88 
Inborn (No %) 11 (79) 10 (67) 0-77 
Given antenatal steroids (No %) 1 (7) 1 (7) 10 
Antepartum haemorrhage (No %) 8 (57) 4 (27) 0-20 
Pre-eclampsia (No %) 2 (14) 3 (20) 10 
Prolonged rupture of membranes (No %) 5 (36) 3 (20) 0-60 
Twin pregnancy (No %) 1 (7) 1 (7) 1-0 
Caesarean section (No %) 11 (79) 6 (40) 0-08 
Breech delivery (No %) — 4 (27) 011 
Apgar scores (median range) 

1 minute 3 (2-5) 3 (2-7) 0-70 

5 minutes 7 (5-9) 7 (59) 047 
Intubated at birth (No %) 10 (71) 10 (67) 10 
Age at entry (hours) (median range) 5 (2-13) 7 (2-15) 0-16 
FiO, at entry (mean SD) 079 (0 12) 076 (0 10) 042 
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Fg 1 Comparison of oxygeareqeiement (FtO2) in 
treated @—@ and control A — —— À groups before eniry 
into the stacy (ume=0) and acne our, four hours, and 
one, three, jive, seven, and 10 cays after wards. lean (SD) 
are shown with p values derives from twe tailed 
independen t tests. 





Time 


Fig.2 Cem parison of alveotar-artenal oxygen gradients 
(A-aDO,) between treated @—® ard control A--- å 
groups. 


and A-aDG@,. To evaluate ke significance of differ- 
ences wher the data are rot parametricaly distr- 
buted we also used Mann-Whimey U tests. The p 
values quoted in the figures are for independent t 
tests but we found no chenges after Mann-Whitney 
U tests except for A-aDOy at īve days when the 
difference between the groups was not smnificant 
(p=0-07). Teble 2 shows tne changes in ventilator 


Table 2 Mean (SD) ventlator settings at randomisation 
and a. our hours, 24 hours, and three days after entry into 
study 








Treated group Control group p Value 
(n=14) (n=15) 
Peak pressure (cm H30) 
At ramiomisation 25 (5) 22 (4) 009 
After ertry 
4 hour 21 (7) 24 (6) 029 
24 hou-s 19 (4) 26 (7) 0 005 
Three days 15 (9) 26 (8) 0 004 
Mean airway pressure (cm H30) 
At randemisation 9 (2) 9 (2) 097 
After entry 
4 hois 7 (4) 10 (4) 012 
24 hours 5 (3) 10 (4) 0 001 
Three days 4 (3) 10 (4) 0-001 
Rate (breaths/minute) 
At randcosation 47 (9) 44 (9) 038 
After eny 
4 hows 44 (13) 46 (10) 0 60 
24 hers 32 (12) 51 (13) 0 001 
Three avs 24 (18) 43 (12) 0-005 
Inspiratory expiratory ratio 
At ranccrusation 08 (0-2) 0-9 (0 3) 0-38 
After eax 
4 hour: 08 (04) 10 (04) 0 40 
24 hoars 0-6 (0-4) 12 (0-9) 0 03 
Three days 04 (0-3) 0-9 (0 4) 0-001 





settings from randomisation up to three days after 
entry into the study. Oxygen concentrations fell 
immeciately after administration of surfactant; ven- 
tilator settings were reduced after a delay of about 
24 hous. Peak airway pressure, mean airway 
pressure, ventilator rate, and inspiratory:expiratory 
time ratio were all significantly lower in treated 
infants after 24 hours. 

Tab_e 3 compares the outcome for the two groups. 
Although survival was greater for treated babies, 
this did not attain significance using a two tailed 
Fishers exact test. For one tailed testing, the 
mortality was lower for treated babies at the 5% 
level. Pneumothorax (p=0-005) and bilateral 
pneumcthoraces (p=0-019) occurred more com- 
monly in control babies. Intraventricular haemor- 
rhage «as also seen more often ın control infants 
(87% r 29%, p=0-004). Five babies had grade I or 
II intraventricular haemorrhage at entry into the 
study, three of whom were in the treated group 
(table <). Development of new intraventricular 
haemozrhage or extension occurred significantly 
more ccmmonly in control babies (p=0-0003), and 
this wa: also true for babies weighing <1200 g 
(p=0-G52). (One treated baby had grade II in- 
traventr cular haemorrhage that progressed to grade 
Ul; one control baby progressed from grade I to 
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Table 3 Comparison of outcomes in treated and control groups 




















Treated group Control group p Value 
(n=14} (n=15) 
Survived (No %) 11 (79) 6 (40) 0-08 
Surnved weighing <1200 g (No %) 5/7 (71) ws — 0 053 
Pneumothorax (No %) 3 (21) 12 (80) 0-005 

Buateral 1 (7) 8 (53) 0-019 
Muscle relaxants given before pneumothorax 

(No %) 9 (64) 12 (80) 0-60 
Intraventricular haemorrhage (No %) 4 (29) 13 (87) 0 004 
Patent ductus arteriosus (No %) 8 (57) 6 (40) 0-58 
Indomethacin given (No %) 8 (57) 4 (27) 0-20 
Pulmonary interstitial infiltrates on chest radiograph 

(No %) 9 (64) 3 (20) 0-039 
Bronchopulmonary dysplasia m survivors (No %) X11 (27) 2/6 (33) 10 
Duration of IPPV* in surmvors (hours) 

(median range) 194 (47-1510) 239 (141-1472) 065 
Duration of oxygen treatment ın survivors hours) 

(median rangs) 776 (190-3657) 661 (400-2027) 0-74 
Age at death (days) (median range) 1 (1-19) 4 (1-29) 0-60 
*IPPV=intermuttent positive pressure ventilation 
Table 4 Occurrence of intraventricular haemorrhage and its grade in both groupst 

Treated group Control group 

All babies Weight <1200 g All babies Weight <1200 g 

(n=14) (n=7) (n=15) (n=5) 

(no (%)) (no (%)) (no (%)) (no (%)) 
Intraventncular haemorrhage before entry 3 (21) 2 (28) 2 (13) 1 (20) 

Grade I 0 0 1 

Grade H 3 2 1 
Intraventricular haemorrhage at death or discharge 4 (29) 3 (43) 13 (87)** 5 (100) 

Grade I 0 0 2 1 

Grade I 2 1 6 2 

Grade III 1 1 2 0 

Grade IV 1 1 3 2 
Intraventricular haemorrhage occurnng or 

extending during study 2 (14) 2 (29) 13 (87)*** 5 (100)* 
Intraventricular haemorrhage and pneumothorax 1 (17) 1 (14) 12 (80)*** 5 (100)* 
Intraventricular haemorrhage without pneumothorax 3 2 1 0 
Pneumothorax without intraventricular haemorrhage 2 1 0 0 
Neither mtraventncular haemorrhage or pneumothorax 8 (57) 3 (43) 2 (13)* 0 





When compared with treated groups the p values were *<0 05, **<0 01, ***<0 001 
tIntraventricular haemorrhage graded according to Papile ef af (1978) * 


grade IV; and another control baby from grade II to 
grade IV.) There were no differences in the inci- 
dence of severe intraventncular haemorrhage 
(grade II or IV) between groups, although the 
tendency was for the more severe haemorrhages to 
occur in the control babies. Pneumothorax and 
intraventricular haemorrhage were associated with 
each other in controls but not m treated babies 
(table 4). 

Interstitial infiltrates on chest radiography were 
found more commonly after surfactant instillation 
(p=0-039), but bacterial cultures from the airways 
remained sterile for up to seven days. 


There were no differences in duration of mecha- 
nical ventilation and oxygen treatment in the two 
groups (table 3). Table 5 shows the causes of death 
in both groups. Only two babies treated with 
surfactant died of acute respiratory illness; one after 
pneumothorax and one with persistent fetal circula- 
tion that was unresponsive to tolazoline. This baby 
was of 26 weeks’ gestation and the membranes had 
been ruptured for five weeks before delivery, 
making a diagnosis of pulmonary hypoplasia likely, 
but consent for a postmortem examination was not 
given. One further treated baby died after the first 
week from Pseudomonas pneumonia and mild 
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Table 5 Comparison of babies im each group who died in hospita” 








Gestation forth weight Age Poszaortem Cause of death 
(weeks) (£) (dar) exartnation 
perfa-med 
Treated group 
26 190 1 + Hyaline menbrane disease, pneumothorax 
26 1027 1 ~ Pulmonar” aypoplasia, persistent fetal circulation 
30 1-20 19 + Pneumothorax, pneumonia, pulmonary hypoplasia 
Control group 
26 E00 1 + Hyaline membrane disease, pneumothorax, pneumopericardium 
27 560 4 + Hyaline memb-ane disease, pneumothorax, pneumopencardium, 
intra-artemal arr, mtraventricular haemorrhage (IV) 
27 1173 8 + Hyaline mənbzane disease, pneumothorax, pneumonia 
27 €75 1 + Hyalne m2mb-zane disease, pneumothorax, intraventricular 
haemorm age (IV) 
27 130 7 + Hyaline menbrane disease, pneumothorax, penumoma, 
mtraven rcu.ar haemorrhage (IV) 
28 &5 4 + Hyaline msmbrane disease, pneumothorax 
28 1356 6 + Hyaline m=mbrane disease, pneumothorax, pneumonia 
29 1395 3 + Hyaline membrane disease, pneumothorax, pneumopencardium 
31 1550 29 + Pneumothcrax, pneumonia, intraventricular haemorrhage (II), 


bronchopulmonary dysplasia, penventncular leucomalacia 





pulmonary hypoplasia. Eralire membranes were 
present gt necropsy in one of the babies treated with 
surfactart and ın eight of the coatrcls. Acute 
respiratory falure or ccmplicatians such as in- 
traventricclar haemorrhage or Fneumothcrax were 
the causes of death in all control infants, one baby 
dying at 2¢ days of bronchosulmonary dysalasia and 
post-haemorrhagic hydrocephalus witk pe-iventricu- 
lar leucorralaaa. 


Discussion 


Respiratory dstress synd-ome -emains the major 
cause of death and disabiliz~ in >reterm incants. For 
babies wio su-vive the neonatal period tandicaps 
may result from intraventziculer heemorrhage and 
bronchopu monary dysplesa. As respirecory dis- 
tress synd-om2 is due to surstactart cficiency, 
replacement treatment shculd te efective, and ıt is 
generally egreed that natural sirfactants are more 
effective than synthetic mes in imprcving the 
outlook foz bzbies with tris disease -3 2C 21 
Random sed studies of surfactant replacement 
have been of two types preventive where the 
surfactant 1s ziven at tarth to very -mmature 
babies,>? cr interventive sere surfactanc is given 
only to babies who are ~ery ill with respiratory 
distress syrdrome.* ° 1! Jz-ervention studies have 
the advantage “hat all bab es ertered have respira- 
tory diseas?, end smaller study numbers may be 
needed to show benefice] effects. Int=rventive 
studies cf nacural surfactant replacem=nt have 
shown a teduced incidence of pneumothorax and 


deatk or bronchopulmonary dysplasia in treated 
infan-s.* 1° 1! While there was acute improvement in 
oxygeration, which lasted from three to six days, 
there was no reduction in the incidence of in- 
travercncular haemorrhage.‘ !° |! Only the largest 
of the preventive studies showed any reduction in 
intraventricular haemorrhage after treatment. 

We Zound a similar acute improvement in oxy- 
genatcn which allowed FiO, to be reduced in babies 
treatec with surfactant. The difference between the 
groups remained significant for one week despite a 
potential bias in our data collection: five of the most 
severely ill control babies died between 3 and 7 days 
of age. After 24 hours ventilator settings could also 
be rediced and this may have accounted for the 
decreased incidence of pneumothorax in treated 
babies, especially those weighing less than 1200 g. 
The reduction in intraventricular haemorrhage may 
have teen due to a combination of improved 
oxygenation’ and decreased occurrence of pneu- 
mothorax” ™ as a result of enhanced lung com- 
pliance. after surfactant treatment Changes in 
cerebral blood flow occur in both pneumothorax 
and irt-aventricular haemorrhage and merit further 
invest gation 

Althouzh our study design allowed for random 
allocaion of babies into treatment and control 
group:, taere were more treated babies born by 
caesar2an section for severe placental abruption and 
more ccntrol babies born by breech delivery These 
differerces were not significant and probably not 
clinicaily important as babies in both groups had 
similar Apgar scores and need for intubation at 
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birth. We also believe that babies in both groups 
were at similar risk of developing intraventricular 
haemorrhage and indeed at time of entry into the 
study similar numbers had grade I and II haemor- 
rhages. 

It has been suggested that grade I (or subepen- 
dymal) and H haemorrhages have a good prognosis 
and that only grade III and IV haemorrhages are 
associated with long term neurological handicaps.” 
Some reports, however, show that up to 50% of 
infants with grade I haemorrhages will have mild 
neurological abnormalities.” For this reason we 
believe that our babies treated with surfactant 
should have an improved long term developmental 
prognosis when compared with our control infants 
who were treated with conventional mechanical 
ventilation. Follow up studies are under way. 

Our rates of pneumothorax (80%) and mortality 
(60%) m the control group were high but they 
further emphasised the severity of the respiratory 
distress syndrome in our patients. None of our five 
control babies of less than 1200 g weight survived. 
During the study 76 babies weighing <1200 g and 
without major congenital abnormality had mecha- 
nical ventilation for respiratory distress syndrome 
but only 12 were ill enough to be entered into the 
trial. Only 11 of the 64 non-study babies died (17%), 
which compares favourably with the mortality of 
babies in the treatment group (29%) Our incidence 
of pneumothorax ın a consecutive series of 433 
babies treated with mechanical ventilation is 15%.” 
Greenough et al have reported an incidence of 
pneumothorax of 100% in babies making expira- 
tory efforts against the ventilator and suggested that 
use of muscle relaxants prevented this complication.” 
Twelve (80%) of our control babies, however, were 
given muscle relaxants or sedation with diazepam 
before pneumothorax occurred. If muscle relaxants 
were used they were always started before the age of 
48 hours and most of the pneumothoraces occurred 
after 48 hours. We had no clinical or radiological 
evidence of pneumothorax before starting muscle 
relaxants in any baby in the study. 

Not all babies showed sustained improvement 
after surfactant treatment and all continued to need 
intensive care and mechanical ventilation for some 
time. In one study infants needed repeated treat- 
ments to sustain effects. Prophylaxis may be the 
best method of further reducing the incidence of 
intraventricular haemorrhage and other complica- 
tions. The infiltrates observed radiologically in some 
patients after surfactant replacement can mimic 
pneumonia and may be due to a form of interstitial 
reaction to the exogenous material”, we found no 
evidence of bacterial infection in these babies 

Long term studies on infants treated with surfac- 


tant are few? 3! and before widespread use of this 
type of treatment occurs further investigations are 
needed. The data from the present series of 
patients, however, indicate that surfactant replace- 
ment modifies the clinical course in severe respira- 
tory distress syndrome and reduces the incidence of 
serious complications. 
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Clinical risk factors and periventricular leucomalacia 


J Q TROUNCE,* D E SHAW,+ M I LEVENE,* AND N RUTTER# 


Departments of “Child Health and tOphthalmology, Leicester University School of Medicine, {Department 
of Paediatrics, Nottingham City Hospital 


SUMMARY Two hundred infants of below 1501 g at birth were regularly examined with real time 
ultrasound using a 7-5 MHz transducer. Abnormalities were catagorised as periventricular 
haemorrhage (PVH) (n=107) or periventricular leucomalacia (PVL), with or without PVH 
(n=52). Of the group with PVL, 25 had the appearances of prolonged flare without cavitation. 
Prospective assessments of up to 50 potential clinical risk factors were made wherever possible on 
each infant including stratification of all blood gas and systolic blood pressure data. Multivariate 
logistic regression analyses confirmed a strong correlation between immaturity and PVH but this 
was not found in cases of PVL. Independent variables associated with PVL included 
pneumothorax, maximum bilirubin concentration, surgery, and the proportion of time the 
infant’s PaCO, remained above 7 kPa. There was a very strong inverse correlation between 
anaemia and PVL. Systolic blood pressure data were carefully analysed and there was no relation 
between either hypotension or antepartum haemorrhage and the development of PVL. 


Factors predisposing to germinal matrix haemor- previously described.’ In addition, extensive clinical 
rhage in preterm infants have been well documented data relating to antenatal, perinatal, and postnatal 
by previous workers by necropsy,’ computed events in the first four weeks of life, or until the tme 
tomography,* and ultrasound scan diagnosis.” of death if this were sooner, were prospectively 
Periventricular haemorrhage (PVH) is a condition recorded. The clinical data and scan findings were 
of prematurity related to rupture of capillaries computerised and statistical analysis performed 
within the germinal matrix; the presence of respira- using a VAX 8600 computer. In one centre 
tory distress syndrome and its complications are (Leicester Royal Infirmary) blood pressure data 
important associated factors. were measured directly from arterial cannulas or 

The cause of periventricular leucomalacia (PVL) catheters when these were ın situ. In infants without 
is uncertain As part of a study using ultrasound to arterial access indirect methods were used and only 
ascertain the incidence and outcome of this condi- systolic pressure recorded. At the start of this study 
tion in 200 very low birthweight infants we pros- blood pressure data were not routinely measured in 
pectively collected data on a large number of poten- the other centre. This became routine but blood 
tial chnical risk factors for PVL. Statistical analysis pressure data are mcomplete as some infants not 
of these risk factors was performed to understand requiring intensive care may never have had blood 


further the pathogenesis of this condition. pressure recorded. 
Intracranial pathology detected by ultrasound 
Patients and methods scan was coded as PVH, or PVL, or both. PVL was 


coded as either ‘prolonged flare,’ precystic, or cystic 
Over 16 months (1 January 1984 to 30 April 1985) as previously described.? The timing of the vari- 
200 infants below 1501 g at birth who were admitted ables associated with PVH was also coded. The 
to two neonatal intensive care units (Leicester Royal ultrasound appearance of PVL was much more 
Infirmary and Nottingham City Hospital) had regu- difficult to time accurately, and although recorded, 
lar cranial ultrasound scans. In both centres an was coded only as present or absent. 
American Technological Laboratories Mark III real 
time sector scanner fitted with a 3-5, 5, and 7-5 MHz DEFINITIONS 
multifrequency scanhead was used. The scans were Variables were regarded as categorical (mainly 
classified according to the criteria that we have dichotomous as shown in table 1), continuous, or 
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intermittert (table 2). Conticvous refers to an 
absolute value, which vars from infant zo infant, 
and intermittent to all recordings made æ variable 
and non-standard times. Tne definitions (where not 
obvious) are listed below. 


Pre-edempsia Diastolic blood pressures above 
90 tosether with proteinuria or oedema, or 
both. 


Antepartum haemor-kage Vaginal bleeding 
after 20 weeks of gestzticr anc befose delivery 
of the infant This umudes re:roplacental clot 
found at birth. 


Fetal distress Type II cece erations d2tected on 
antenatal cardiotocDzracky moni-oring or 
meconium staining cf the hquor, cr both 


Intraaterine growth Feigat centile for gesta- 
tiona age derived from the charts o? Gairdner 
and Pearson’ and Kitchen et al.!! 


Recu-rent apnoea A>noz-c episode: requiring 
stimulation or bradycerdiz, with colcur change, 
or bcth, and persistiag fer three days or more. 


Persistent ductus artcrios:-s Characteristic pan- 
systolic murmur together with full peripheral 
pulses. 


Arrkyihmuas Episodic tachyarrh-thmia or 
bradvarrhythmias docum2ated by ebservation 
on ebctrocardiograriry. Eradycardie associated 
with apnoea was excluded. 


Nesrotising enteroccEus Defined azcording to 
the survey criteria oi ~he British Association for 
Perinatal Paediatrics | 


Caazulation disorders Placelet counts of 
<20x10°/1 or clottmg time prolcnged three 
times or more, or both 


Pnewnonia Radiologica. criteria. 


Corvulsions CliniceLy evident onl- and recog- 
nised by an experrenced otserver. 


STATISTICAL METHODS 

Two tinary variables were created that indicated 
whether the infant dev2:oped PVH or whether he 
develop2d any eviderce of FVL. Analysis of 
possible. risk factors far PVH anc PYL was 
performed separately amd in two stages. Initially 
multiple x? tests were performed on the categorical 


Table 1 Categorical data from all infants 


Materna’ factors Neonatal factors 





Multiple >regnancy 
Anthy tensive agents 


Depression of Apgar score 
"(<5 at five minutes) 


B bloz erz Intubation at birth 
Meth- dopa Race 
Pre-eclar—ps a* White 
Anteparærn haemorrhage* Indian subcontment 
Prolong] uupture of Others 


membanes (>24 hours) 
Fetal deress* 


Intrautenne growth* 
Hypothermia (<35°C on 


Mode ct delivery admission) 
Vaprad Recurrent apnoea/bradycardia* 
Caeszieam section Mechanical ventilation 
Place cEbrth Poeumothorax 
Inbom Alkali infusion 
Outhk=—n Drugs 
In utero transfer Tolazoline 
Dopamine 


Hypoglycaemia (<1 mmol) 

Persistent ductus a-tertosus* 

Arrhythmias* 

Congenital heart disease 

Septicaemia (positive blood 
cultures) 

Exchange transfusion 

Necrotising enterocolitrs* 

Surgery (abdominal, duct lgation, 
or ventnculo-peritoneal shunt) 

Coagulation disorder* 

Pneumona* 

Hypernatraemia (>150 mmol/l) 

Hyponatraemia (<125 mmol/l) 

Hyperkalaemia (>8 mmol/l) 

High creatinine concentration 
(>120 mmol/l) 

Anaemia (haemoglobin 100 g/) 

Blood transfusion 

Convulsion* 





*Defired n the text 


Table2 Coding for continuous and intermutent data with 
strat =auon bands set for testing blood gas and systolic 
blood Dressure data points 





Continous data 
Gesational age (weeks) x 
Intzutenne growth (nearest centile) 
Mexmam bilirubin concentration (pmo) 
Intera ttent data 
Bleed gases 
pJ (proportion of ume pH <7, <7 1, <7 2, <7-3) 
P O- (proportion of time <5, <7, <9, <11 kPa) 
P CO, (proportion of time 29, #7, 25, 23 kPa) 
Basc deficit (proportion of time <12, <8, <4, mmol/l) 
Sy:tuc blood pressure (proportion of time <25, <35, <45, 
=55 mm Hg) 





variz=les, and Mann-Whitney U tests on the con- 
tinucus and intermittent variables The intermittent 
data were recorded together with the infant’s age in 
hours to allow calculation of the proportion of time 
the fant was found to be above or below preset 
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values. In the first analysis previously reported cut 
off values were used for PaCO, (27-0 kPa‘) and 
pH (<7-2"). Subsequently, the blood gas and blood 
pressure data were stratified by stepwise increments 
(table 2) and each increment analysed separately as 
the proportion of time within that stratum. The cut 
off value that showed the most significant result was 
then used for further analysis. In the second stage 
multivariate analyses using generalised linear in- 
teractive modelling (GLIM) on all factors found to 
be significant at the 1% level determined significant 
factors independently. 


Results 


The median gestational age of the 200 infants was 29 
weeks (range 25-37 weeks). PVH occurred in 107 
babies (53-5%) and PVL was detected in 52 (26%). 
Both conditions occurred m 36 (18%) of the study 
group. Of the infants in the PVL group, 25 of the 52 
had the appearances of ‘prolonged flare.’ Cysts were 
seen on ultrasound scan within the first week of life 
in three babies: days 3, 5, and 7, respectively. In 
addition, echodensity subsequently classified as 
indicating PVL was present on the initial scan in a 
further 28 babies. 

Categorical and continuous data were available 
for all 200 infants. Intermittent data in the form of 
blood gas recordings were made on 171 infants. 
Twenty nine babies had no respiratory distress and 
required no supplemental oxygen; blood gases were 
not measured in this group. Systolic blood pressure 
data were available from 113 of the infants. 

Thirty two of the babies in the study were from 
multiple pregnancies. In addition, there were five 
twins and one triplet whose partners were excluded 
on birthweight criteria Of these infants, 15 had 
normal scans, eight developed PVL, and nine had 


Table3 Rusk factors for prediction of development of 
PVH that reached significance at a 1% level 





Gestational age 

Poor intrautenne growth (reduced risk) 
Anaemia (reduced risk) 

Coagulation disorder 

Vaginal delivery y caesarean section 
pH <72 

Arrhythmia 

Need for blood transfusion 
Intermittent positive pressure ventilation 
Tolazoline infusion 

Alkalk infusion 

PaCO, #70 kPa 

Surgery 

Systolic blood pressure >55 mm Hg 





isolated PVH, of which one was a parenchymal 
extension. 

Fourteen msk factors reached significance 
(p<0-01) for prediction of development of PVH 
(table 3) and 10 factors were significantly associated 
(p<0-01) with the development of PVL (table 4). 
The results of the stratification analysis for the 
intermittent data are shown 1n table 5. For PVH, a 
pH of <7-2, and PaCO, of 27 were found to be the 
blood gas concentrations that were most strongly 
associated with haemorrhage. Infants who de- 
veloped PVH spent a considerably longer propor- 
tion of time with blood pressure above 55 mm Hg 
than those without haemorrhage (p=0-0007). In- 
fants with PVH had significantly higher growth 
centiles than those without PVH (p<0.001). It 
seems that there was a reduced risk of PVH in 
infants with poorer intrauterine growth. When 
considering PVL, acidosis (pH <7-1) and hypercap- 


Table 4 Risk factors for prediction of development of 
PVL that reached significance at the 1% level 








Gestational age 
Anaemia (reduced nsk) 
PaCO, 27-0 kPa 


Maximum bibrubin concentration 
Coagulation disorder 

Number of blood transfusions 
Intermittent positive pressure ventilation 
Pneumothorax 





TableS Analysis of the proportion of time spent with 
intermittent data point results in each stratification band. 
Analysis by Mann-Whitney U test 





Pertventncular Perwventricular 
leucomalacta haemorrhage 
Ph 
<70 p=0 02 p=0-005 
<71 p=0 002 p=0-003 
<72 NS p=0 01 
<73 NS NS 
PaO, (kPa) NS for any strata NS for any strata 
PaCO, (kPa) 
>9 p=0-009 p=0 002 
27 p=0-004 p=0-01 
25 NS NS 
23 NS NS 
Base deficit (mmol!) 
<~12 NS p=0-03 
<--8 NS p=0 02 
NS for other strata NS for other strata 
Systolic blood pressure 
>55 mm Hg NS p=0-0007 


NS for other strata NS for other strata 
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Table 6 Significance for tf erist-factcrs associated with 
periventricifar haemorrhage and zeriventricuar 
leucomalacti. (The estumate referz io tke GLIA equation) 








Estimaz Standard p Value 
error of the 
estimate 
Penventricuer haemorrhage 
Gestation —0 414 0 0937 <0-001 
Anaemia —1-845 0 4374 <0 001 
Coagulation chsorder +1-935 0-7047 0 001 
Praportior o7 time 3 
FaCO, 27 kPa +2 770 1-3970 0-038 
Penventrewer le.comalacia 
Anaemia ~1 860 0 4907 <0 001 
Maximum bifrubin 
concentration +0-013 0-0041 <0-001 
Pneumothora< +1-556 0-5149 0 001 
Proportion of time 
FaCO, 27 kPa +3-649 1:3270 0-005 
Surgery +1305 0 5700 0 022 


ma (PaCO,>7) were -e only two ntermittent 
Items to reach significance at a 1% level. 

Multivariate logistic regression anzlyses were 
performed on the 14 risk factors for PVH and the 10 
for PVL. The GLIM equation for PVH can be 
described as: log P/1—P=12-27—0-414a—1-845b+ 
1-935c+2-770d and for any cegree of PVL as: log 
P/_—P = —3-50—1-860b +1-556e + 0-0151+ 3-649d + 
1-305g where a=gestational age in weeks; b=1, if 
haemoglobin <100 g/l at any t_me, otherwise 0; c=1, 
if any clotting disorder, ctherwise 0; d=proportion 
of time PaCO, 27; e=., 1f s2eumothorax, other- 
wise 0; f=naximum bilir_bin level, and g=1, if any 
surgical aracedure, otherwise 0 

This meens that the rs« of developing PVH was 
negatively correlated with ac-ancing ges‘ational age 
and anaem_a (haemoglobin <190 g/l). PZL was also 
negatively correlated wito anaemia. Tab e 6 summa- 
rises these ndependent reriables for both PVH and 
PVL. 

These models were derived from the 171 infants 
with complete blood gas data. When the model for 
PVH was applied to the 1:3 infants vith systolic 
blood pressure data it dad not significancly improve 
the fit of the model. Further analyses were per- 
formed to distinguish whether there were different 
risE factors for cystic and precystic PVL compared 
with prcilenged flare bnz Three factors best 
predictec both these cont-ticrs: these were anaemia 
(negative correlation), 22eumothorax, and maxi- 
mum bil rLbin concentracion. 


Discussion 


The risk factors for PVH ir the newbcrn are well 


docamented, and although a large number of 
variatles have been reported to predispose to 
haemorrhage, many studies have agreed on a 
relatively few commonly associated conditions. 
These include respiratory distress syndrome,*> 7 
pneamothorax,> ’ acidosis, 5 hypercapnia,’ 57 and 
coagtlation disorders >> There are considerably 
less data available concerning the risk factors 
predicting the onset of PVL. As cystic PVL 1s now 
known to be associated with adverse neurodevelop- 
mert the purpose of this study was to identify the 
event: that predisposed to PVL and to compare 
these: with those preceding haemorrhage. 

Meny of the risk factors that we found on 
mul-ivariate analysis to predispose to PVH were 
simier to those previously reported by others. 
Thee was an extremely strong association between 
prematurity and PVH, which is not unexpected as 
the germinal matrıx tends to involute with increasing 
mata-ity. Clotting disorders and hypercapnia are 
also vell recognised factors. The basic cause of PVH 
is rapture of the capillaries within the germinal 
matx, probably ın response to acute fluctuations in 
cerebral blood flow. Mechanical ventilation and 
fluctuating blood pressure, hypercapnia, and acido- 
sis may predispose to the acute changes in cerebral 
blocc flow, and minor bleeding in the presence of a 
clotuag disorder may cause more extensive haemor- 
rhage into the lateral ventricle. 

To date three studies have been published report- 
ing the aetiological factors associated with PVL.'6=8 
Mat=-nal antepartum haemorrhage was found to be 
an 1uaportant risk factor in all three studies, but did 
not reach sigmficance in our analysis. In addition, 


birth asphyxia,!° 1” recurrent apnoea,’® patent duc- 
tus arteriosus,!© speticaemia,!® seizures, duration 
of -rechamical ventilation,!ó 8 and hypocarbia 


(PaC, <3-3 kPa!*) were all found in previous 
stud.es to have a significant association with PVL. 

Sinza et al postulated that hypotension arising 
from a variety of perinatal insults may have been the 
com.cn pathway to the development of PVL, but 
they ported no blood pressure measurements in 
their study.’ Although we regularly measured 
blocd pressure in sick infants we were surprised to 
find zs Wendling et al had previously reported," 
that there was no correlation between hypotension 
and FYL. It is of interest, however, that infants who 
develaped haemorrhage had a systolic blood press- 
ure 07 less than 55 mm Hg for a significantly shorter 
propcriion of time than those infants without 
haermrrhage. Before dismissing blood pressure as’ 
unumportant in the development of PVL a study 
using direct and continuous blood pressure record- 
ings wculd be valuable. We have seen extensive 
PVL develop in infants with a good central blood 
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pressure at all times, and it has been suggested that 
PVL may be due to uncoupling between the 
metabolic requirements of the periventricular white 
matter and its local perfusion.!? This attractive 
proposition requires further evaluation 

Our study differed from the others by enrolling a 
larger number of very low birthweight infants, the 
prospective nature of the data collection, and the 
multivariate regression analysis performed on the 
risk factors. Unlike the other studies we found 
ventilatory complications (pneumothorax and 
hypercapnia) to be independently associated with 
the diagnosis of PVL. The importance of hyperbili- 
rubinaemia is of interest but is difficult to explain. 
We are not aware of any reports suggesting neuro- 
toxicity of bilirubin to the periventricular white 
matter. Of the 13 infants who underwent surgery 
before the development of PVL, an abdominal 
operation for necrotising enterocolitis was the com- 
monest underlying cause of the surgical procedure 
(seven babies). Necrotising enterocolitis has been 
associated with the late onset of PVL in some 
infants,” but in our study necrotising enterocolitis 
did not reach significance as a risk factor. Infants 
undergoing surgery were probably among the sick- 
est babies and therefore the most likely to develop 
cerebral insults. 

There was an inverse relation between anaemia 
and the development of both PVH and PVL The 
reason for this is probably related to our policy of 
transfusing the sickest infants more frequently than 
less ill babies, thereby preventing this ugh msk 
group from becoming anaemic. Those infants who 
were less ill were allowed a lower concentration of 
haemoglobin and this is the group least likely to 
develop intracranial complications. 

We have previously reported that PVH and PVL 
commonly occur in the same infant,’ and this study 
has found that haemorrhage and PVL shared eight 
risk factors that reached significance on univariate 
analysis. These lesions seem most likely to occur in 
the sickest infants, but interestingly, although :m- 
maturity was very closely related to the frequency of 
haemorrhage, it was not associated with the onset of 
PVL. Although the risk of PVH reduces with 
increasing gestational age, the infant’s brain may 
remain susceptible to PVL for a longer period of 
time. 

We recommend caution in the interpretation of 
the findings of this study and other similar papers on 
perinatal risk factors of PVL for two reasons: 
because of the limitation of multiple significance 
testing, which may produce spurious results; and 
secondly, PVL may be the result of a vanety of quite 
disparate factors. Lumping them all together may 
well obscure some of the occasional but nevertheless 


important causal factors. There are babies in this 
study who sustained cardiac arrhythmia with 
hypotension and who subsequently developed PVL 
shortly afterwards.”! It is also possible that impre- 
cise methods for detecting some conditions, such as 
fetal distress, may produce a false negative resul: for 
this variable. Because these associations were rarely 
seen they may not have reached significance in our 
cohort. 

Finally, our analysis has shown that the risk 
factors for prolonged flare are similar to those for 
PVL. We have previously suggested, on the basis of 
pathological and ultrasound correlation, that pro- 
longed flare is part of the milder end of the PVL 
range.” Our analysis of associated factors reported 
here confirms that the same risk factors operate for 
both prolonged flare and cystic or precystic PVL; 
this adds further weight to our hypothesis that 
prolonged flare 1s not an artefactual appearance. We 
must await follow up data on infants with this 
condition to establish its prognostic importance. 


We thank the nursing and medical staff of both units for their help 
and cooperation Dr J Trounce was supported by the Spastics 
Society 
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Centralisation of treatment 
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and survival rates for 


Childhood Cancer Research Group, Department of Paediatrics, University of Oxford 


SUMMARY Between 1977 and 1984 the proportion of children with malignant disease in Britain 
initially referred to specialist paediatric oncology centres increased from 44% to 71%. The 
percentage varied considerably with type of disease and region of residence. Children with acute 
non-lymphoblastic leukaemia, non-Hodgkin’s lymphoma, Ewing’s tumour, rhabdomyosarcoma, 


and (during 1981-84) osteosarcoma treated at 


paediatric oncology centres had significantly 


higher survival rates than those treated elsewhere. Children with cancer should be referred to 
specialist centres so that they may benefit as early as possible from the latest advances in 


treatment. 


Since the 1960s there has been an increasing trend 
towards centralisation of the treatment of childhood 
cancers in Britan In 1977 the United Kingdom 
Children’s Cancer Study Group (UKCCSG) was 
formed by a number of consultants specialising in 
paediatric oncology. Since then there has been a 
steady increase in membership of the UKCCSG 
until now nearly every Health Service region in 
Britain contains a paediatric oncology centre whose 
senior staff are members of the UKCCSG. This 
paper describes the increased centralisation of the 
care of children with cancer since 1977, and com- 
pares survival rates for children with some of the 
principal types of childhood neoplasm who were 
treated at paediatric oncology centres with those of 
children treated elsewhere. 


Patients and methods 


The Childhood Cancer Research Group (CCRG) 
maintains the national registry of childhood malig- 
nant diseases for Great Britain. The primary source 
of information is notification to the National Cancer 
Registration schemes for England, Scotland, and 
Wales; the CCRG receives a copy of the registration 
of each patient aged under 15 years. 

Since July 1977 the UKCCSG has kept a register 
of all children with malignant disease who are either 
under the continuing care of one of its members or 
whose management is shared with consultants in 
district general hospitals. The CCRG receives 
copies of all notifications to this register. By 1984 
there were UKCCSG centres in the following cities 


and towns in Great Britain: Aberdeen, Birming- 
ham, Bristol, Cambridge, Cardiff, Edinburgh, Glas- 
gow, Leeds, Leicester, Liverpool, London (two), 
Manchester, Newcastle upon Tyne, Nottingham, 
Sheffield, Southampton, and Sutton. There were 
also centres in Belfast and Dublin whose patients 
are not included in the present analyses. 

Confirmation of the diagnosis and information on 
follow up are obtained for children in both registries 
about five years after diagnosis. The CCRG also 
routinely receives death certificates for people 
under the age of 20 dying of neoplasms. Survivors 
are flagged in the National Health Service Central 
Registers so that the CCRG is notified of any deaths 
or embarkations (resulting in loss to follow up). 
Most survivors in both the CCRG and UKCCSG 
registries have been followed up at least until the 
end of June 1986. 

Although cancer registration in Britain is popula- 
tion based, it is not quite complete. The proportion 
of all patients in Britain who are managed at 
paediatric oncology centres, however, may be esti- 
mated as the proportion of the total number of 
children with a cancer registration who also have a 
UKCCSG notification. 

Comparisons of survival rates between UKCCSG 
patients and non-UKCCSG patients were made for 
eight of the principal types of childhood neoplasm: 
acute non-lymphoblastic leukaemia, Hodgkin’s dis- 
ease, non-Hodgkin’s lymphoma, neuroblastoma, 
Wilms’ tumour, osteosarcoma, Ewing’s tumour, and 
rhabdomyosarcoma. All children in these groups 
were categorised by the type of treatment centre 
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responsible for their main treatment. Paediatric 
oncology centres (this groip includ2s children 
whose trzatment is shared be-ween the -nain centre 
and anoher); other teaching hospitals and other 
non-teacaing hospitals. 

Some hospitals begem to participate in the 
UKCCS6G after 1977. For che presert analyses, 
patients at these centres were counted as being 
treated at other teachizg hcspitals rf diagnosed 
before ccnsultants at the centre became embers of 
the UKCCSG and as teing treeted ir paediatric 
oncology centres if diagaosec since thea participa- 
tion in the UKCCSG tegan 

Actuanal survival rates ard the sigmficance of 
differences between surnival curves wer calculated 
using standard methods. The effect of referral on 
surviva. tates for childood acute lymphoblastic 
leukaemia is the subject of another study (Stiller and 
Draper, 1npublished observations) and s therefore 
not cons dered ın detail in the presen paper. 


Results 


Table 1 snows the estimated p2rceatages of children 
with cancer in Britain du-ing <a2 period Zuly 1977 to 
December 1984 who were initially sxeferred to 


Table 1 Percentages of child-en with malignant neoplasms 
imhally reyerred to paediatric conco cgy centres 1977-84 


Duagnoshz zroup tears of diagrosis 








paecūtnc oncology centres. The proportion of such 
chilczn increased from 44% in the second half of 
1977 zo 71% in 1984. This increase took place for 
chilcrn of all ages, but throughout the period a 
smal-r proportion of children aged 10-14 (and 
especally of those aged 12 and over) were referred 
to a ~aediatric oncology centre. The referral rates 
variee. considerably between health regions, ranging 
in Ensland from 85% for children living in the North 
Wes: to 28% for those hing in Oxford. The rates 
also ~aried with diagnostic group from over three 
quart=ts for the leukaemias, neuroblastoma, 
Wilm..” tumour and rhabdomyosarcoma to slightly 
over cne quarter for central nervous system tumours 
othe-than medulloblastoma. A large proportion of 
children with retinoblastoma have been treated at 
two _=>ndon hospitals (Sanders and Draper, unpub- 
lishe= observations), but until recently these 
patiects were not notified to the UKCCSG. 

Tele 2 shows the total numbers of patients 
inclcced ın the analyses of survival categorised by 
type >f treatment centre. Children who are in the 
UKCZSG register but for whom a cancer registra- 
tion Las not yet been received are included in these 
analz-es. Children who died before treatment could 
be given, including some where the diagnosis was 
mad= at necropsy, have been excluded. 

Fœ many of the non-UKCCSG children di- 
agnced from 1981 onwards the diagnosis was based 
solely on the cancer registration and in a few 
instarces may be changed when the five year follow 
up is completed. Moreover, registration of non- 














and age tyeas) 7 UKCZSG children for 1981-84 ıs incomplete. 
a 1981-84 For these reasons the analyses have been carried out 
: sepaz_tely for children diagnosed in 1977-80 and in 
Acute lymphoblastic 
leukaemia 6 78 
ae Oe ae DSS 62 n Table > Total numbers of patients included in survival 
Other leukrema <9 54 analys-s for each diagnostic group categorised by type of 
Hodgkin’: disease 60 67 treatrint centre 
Non-Hodgko’s lymphoma oC TI 
Neuroblastara 73 86 Diagnstic group Treatment centre Total 
Wilms’ tumour on 88 
Retmoblastsma I 27 Paediatric Other Other 
Medulloblastema 45 56 oncology teaching non- 
Other central nervous centre teaching 
system 25 31 
Osteosarcoma 6 52 Acute on-lymphoblastic 
Ewing's tumour Se 73 leuk=ma 295 54 40 389 
Rhabdomycsarcoma EE 90 Hodgkn s disease 291 81 63 435 
Malignant germ cell tumour x 62 Non-H~dgkin’s 
Other malignant disease 4 44 lymoma 385 56 56 497 
Neurocestoma 417 45 24 486 
Age Wilms’ tumour 397 44 42 483 
o4 5E ^2 Osteoz-arcoma 108 71 61 240 
5-9 xt 67 Ewing: tumour 158 49 27 234 
10-14 i 53 Rhabccamyosarcoma 284 35 32 351 
Total x 65 Total 2335 435 345 3115 
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Table3 Actuarial three year percentage survival rates for children at each type of treatment centre with results 
of log rank tests for heterogeneity of survival curves among types of treatment centre allowing for age and year of diagnosis 























Diagnostic group Treatment centre and years of diagnosis ra p 
2 df) value 

Paediatric oncology Other Other 

centre teaching non-teaching 

1977-80 1981-84 1977-80 1981-84 1977-80 1981-84 
Acute non-lymphoblastic leukaemia 28 32 23 (21) 9 (6) 8-29 <0-05 
Hodgkin’s disease 90 98 91 85 88 100 0 69 NS 
Non-Hodgkin's lymphoma 56 70 32 (56) 43 (58) 10-8 <0-01 
Neuroblastoma 32 49 52 (54) (25) r 4-09 NS 
Wilms’ tumour 83 80 81 (77) 81 z 031 NS 
Osteosarcoma 39 54 32 24 38 37 439 NS 
Ewing’s tumour 46 50 24 (33) (43) (45) 8 04 <0 05 
Rhebdomyosarcoma 63 63 25 (36) 46 d 21-0 <0 0301 





Figures m parentheses are percentages of fewer than 20 patients, *=fewer than 10 patients ın the group 


1981-84. This also enabled trends in survival to be 
examined, allowing for changes in referral patterns. 
Because older children were less likely to be treated 
at paediatric oncology centres, age at diagnosis 
grouped as 0-11 and 12-14 years was allowed for in 


all the analyses. 
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Table 3 shows the three year survival for children 
in each diagnostic group, categonsed by year of 
diagnosis and treatment centre, together with the 
results of significance tests for differences in the 
survival curves among types of treatment cenire, 


allowing for the effects of age and year of diagnosis. 


4 5 
Years since diagnosis 
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Figi Actuarial survival curves for children with acute non-lymphoblasnc leukaemia classified by type of treatment centre 


1= Paediatric oncology centres; 2= other teaching hospitals, 3=other hospitals 
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Fig 1 shows the signant variation among types 
of treatment centre in ta2 survival for children with 
acute non-hyvmphoblastic leukaemia. This difference 
held fo- both age grcups and in both calendar 
periods anc was largely accounted for by the low 
survival among childrer in the non-teaching hospi- 
tals. 

The survival for chilcren with Hodgkin’s disease 
was high with over 90% expectec to survive at least 
three years, and there was no evidence of variation 
among types of treatment centre. Between 1977-80 
and 198_—8¢ there was evidence of further improve- 
ment ın the already heh survival rate. 

There was a highly significant difference in 
survival in non-Hodgkn’s lymphoma among the 
types oi treatment centre, with the highest rates 
being seen at paediattic oncology centres. This 
difference held for bota age grcups. There was a 
marked inczease ın sury val between 1977-80 and 
1931-84 among children treated at paediatric oncol- 
ogy centres and elsewh2-e, but the rates for other 
hospital. curing 1981-84 only reached those 


100-- 
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attained at the paediatric oncology centres dunng 
1977-89 (fig 2). 

Analysis of the survival for neuroblastoma 
showed no clear heterogeneity among types of 
treatment centre. Tumour stage according to the 
Evars system? was given for most of the patients, 
however, and the paediatric oncology centres had a 
considerably higher proportion of stage II and IV 
patients (who have a worse prognosis) than other 
hosp-tals. At paediatric oncology centres there was a 
substartial improvement in survival rates between 
1977-8) and 1981-84. Three year survival at these 
centres increased from 32% to 49% between the two 
calender periods for all stages combined, from 33% 
to 613 for stage IN, and from 11% to 21% for stage 
TV. 

There was no difference in survival for Wilms’ 
tumour among types of treatment centre even 
allowing for the fact that children with metastatic 
disease at diagnosis appeared to be more likely to be 
refer-ed to a paediatric oncology centre, nor was 
there any change between 1977-80 and 1981-84. 
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Fig2 Accearial survival curv2s for children with non-Hodgkin's lymphema classified by type of treatment centre 
1 = Paediatric oncology centres, 1977-8¢, 2= paediatric oncology centres, 1981-4, 3=all other hospitals, 1977-80; 


4=all other hospitals, 1981-4. 


During 1977-80 survival for childhood osteosarco- 
ma was similar ın all types of treatment centre, with 
rates of about 36% at three years and slightly under 
30% at five years. For 1981-84, there was a 
significant variation, with children treated at 
paediatric oncology centres having a considerably 
higher probability of survival. The survival for the 
children at these centres in this period showed a 
definite increase over earlier years (fig 3); there was 
little evidence of a corresponding improvement 
elsewhere. 

There were significant differences among types of 
treatment centre in survival for Ewing’s tumour, 
with a greater proportion of children surviving at 
paediatric oncology centres. The prognosis for 
Ewing’s tumour vanes with primary site, being best 
for tumours in the long bones of the limbs and worst 
for those in the mbs and pelvis. In the analysis of 
survival by site of tumour there was a significant 
variation among types of treatment centre for 
patients with primaries in both of these sites and in 
the miscellaneous other sites—in each case with a 
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higher survival rate at the paediatric oncology 
centres. These centres treated proportionally more 
patients with prognostically unfavourable primary 
sites. There was no evidence of any substantial 
umprovement in overall survival between 1977-80 
and 1981-84. 

There was a significant variation in the survival 
for rhabdomyosarcoma, again with a higher pro- 
portion of survivors at paediatric oncology centres 
(fig 4). This was true for both age groups and toth 
calendar periods. There was no evidence of an 
increase in survival rates between 1977-80 and 
1981-84. 


Discussion 


The benefits of referral to specialist treatment 
hospitals for patients with cancer have been widely 
discussed.? + For children there has until recently 
been little published about the advantages of treat- 
ment in specialist centres, but in the past decade 
four papers have reported beneficial effects on 
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Fig3 Actuarial survival curves for children with osteosarcoma classified by type of treatment centre. 1= Paediatric 
oncology centres, 1977-80; 2=paediatric oncology centres, 1981—4; 3=all other hospitals, 1977-80; 4=all other hospuals, 


1981-4. 
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Fig4 Actrarial survival curves for children wii rhabdomyosarcoma Jassified by type of treatment centre 1= Paediatric 
oncology ceses, 2=other teazaing Losp-tals, 3=other hospitals 


survival when treatment was given according to 
standardis2d protocols foz ckildren wih Wilms’ 
tumour,“ € acute lymphoblastic leukaemia,’ and 
medulloblastoma. Kramer ef al examined the 
effect of place of treatment on zhe survival for 
children with Wilms’ tumur, rhatdomy>sarcoma, 
and medulloblastoma ir the pcpulatin based 
Greater Delaware Veley Pediatric Tumor 
Registry.” A recent analvcis of data atout acute 
lymphoblast& leukaemia ia Bri-ein during the 1970s 
(Stiler and Draper, urpubl.shed observations) 
showed thet survival was h gher amcng chi.dren who 
were included in nationally crgemsed trials or 
referred zc specialist centres treating large numbers 
of patents. 

In Britain there has beer well establishes national 
cooperation in trials of teatment for acute lym- 
phoblastiz lerkaemia, cocrdinzted by the Medical 
Research Ccuncil since tae 1960s."" The Council 
also suppcrted trials in the treatment cf Wilms’ 
tumour,’ amd a few o7 the largest children’s 
hospitals teox part in some of the studie: of other 
childhood cancers organised by the International 


Socie- of Paediatric Oncology, but in general there 
was n= fermal basis in Britain for national collabora- 
tive studies of the treatment of childhood cancer 
until the formation of the UKCCSG. The data 
presem ed here show that since 1977 there has been a 
defini trend towards treatment of children with 
malignant disease in paediatric oncology centres, 
with CKCCSG members now being responsible for 
at lea= two thirds of newly diagnosed patients. 
The survival analysis showed a much lower 
surviv=. for patients with acute non-lymphoblastic 
leukaemia treated at non-teaching hospitals, 
possibi?” because they would have had little experi- 
ence ittreating children with this disease. Although 
the pr-2nosis is still poor, the three year survival of 
about 26% during 1977-84 was considerably higher 
than tre 10% for 1971-74.!? This improvement is 
largely attributable to the adoption of more effective 
chemctjerapy, though bone marrow transplantation 
may h=¥e also increased the number of survivors. 
By tbe zarly 1970s Hodgkin’s disease was already 
one o2-the childhood cancers with the best prog- 
nosis, vith a three year survival of over 80%. 2 


Since then there has been further steady improve- 
ment, and nowadays well over 90% of patients 
survive for at least three years. These improvements 
are similar to those achieved in adults during the 
same period.” 

There has been a considerable improvement in 
survival for childhood non-Hodgkin’s lymphomas 
since 1971-74 when the three year survival was only 
28% compared with over 65% for patients di- 
agnosed in the 1980s.'? The adoption of more 
intensive multiple drug regimens is probably re- 
sponsible for the greatly improved outlook. }° 

Although survival rates for neuroblastoma are 
still low in comparison with many other childhood 
cancers, the prospects are much better than in the 
early 1970s when long term survival was only 15%.!? 
The survival was lower at paediatric oncology 
centres than elsewhere, maybe because these 
centres were seeing a much larger proportion of 
patients with advanced disease. The greater number 
of patients with stage III and IV tumours at these 
centres could be an artefact caused by more careful 
staging than at other hospitals, but this is unlikely as 
the proportions of patients in these stages at the 
paediatric oncology centres remained constant 
between the two calendar periods (at around 19% 
for stage III and 54% for stage IV), and most of the 
survivors at other hospitals had localised tumours 
which were apparently cured without chemo- 
therapy. During the past decade there have been 
considerable improvements in the treatment of 
advanced neuroblastomas at specialist centres with 
encouraging results; more patients have been 
treated with chemotherapy regimens that include 
cisplatin and melphalan.!6 

Survival rates everywhere were high for Wilms’ 
tumour compared with that of earlier years. Pre- 
vious reports showed an advantage in survival for 
patients treated in clinical trials or at specialist 
centres.’ © There was no significant difference in 
survival in the present series between children 
managed at paediatric oncology centres and those 
managed elsewhere. Although some of the children 
in other hospitals have been included in the 
UKCCSG study and treated using that protocol, 
however, it seems that others were given more 
radiotherapy or chemotherapy than was appropnate 
for their stage and histological subtype within the 
study. Kramer et al also found no significant 
differences in survival between cancer centres and 
other hospitals.” They suggested that this might be 
because by the tıme of their study Wilms’ tumour 
was readily curable by regimens that had been 
published and were widely used. 

Survival rates for childhood osteosarcoma in 
1977-80 showed a modest improvement over 
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1971-74, possibly because most of the patients 
diagnosed in the more recent period received 
adjuvant chemotherapy. There was a much greater 
improvement for 1981-84 but this was limited to 
children managed at paediatric oncology centres. 
Detailed information is not yet available, but more 
effective chemotherapy might have been given at 
these centres while other hospitals were continuing 
with earlier regimens. 

Overall survival for Ewing’s tumour showed no 
change during 1977-84, and indeed was no higher 
than for patients diagnosed during 1971-74 
(51% at three years).!? There was, however, a 
highly significant variation among types of treat- 
ment centre in favour of the paediatric oncology 
centres. Children treated at other hospitals usually 
received both radiotherapy and chemotherapy in 
similar combinations to those used at paediatric 
oncology centres. 

The survival rate for rhabdomyosarcoma showed 
a definite improvement over 1971-74 (28% at three 
years)” but there was little evidence of further 
advances within the period under review. Again 
the survival rates for the paediatric oncology centres 
were superior to those elsewhere, a result similar to 
that reported by Kramer et al in the United States.’ 
There were a few patients at other hospitals who 
initially had radiotherapy but no chemotherapy, but 
most appeared to have received standard combina- 
tions of cytotoxic drugs 

Details about doses and duration of chemother- 
apy were not generally available in the registry. The 
poor survival rates at other hospitals for Ewing’s 
tumour and rhabdomyosarcoma, which are often 
treated using similar combinations of chemother- 
apy, however, suggest that although approrniate 
drugs were used they may not always have been 
given m adequate doses. 

Analyses of survival rates based on registration 
data are susceptible to various sorts of bias. In 
removing the untreated patients and stratifying the 
rest by age, year of diagnosis, and where appro- 
priate primary site, however, the most important 
confounding factors should have been allowed for in 
comparing the rates for patients referred to 
different types of treatment centre. 

For certain diagnostic groups, notably acute non- 
lymphoblastic leukaemia and non-Hodgkin’s 
lymphoma, there was a considerably higher mitial 
mortality at the non-specialist centres, suggesting 
failure to achieve remission Despite the exclusion 
of untreated patients from the survival analyses, a 
few patients might have been diagnosed too late for 
referral to a paediatric oncology centre but never- 
theless received some treatment at other hospitals. 
This is unlikely to account for the difference 
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between :ypes of treatment centre, However, be- 
cause when the analyses were repeated with all 
childrer who survived ande- one month excluded, 
the sign ficence level of the dfference ir survival did 
not change for any diagnostic group. 

There kave been comsidereble improvements in 
recent rears in the survva. for several types of 
childhocd cancer, presamatly resultirg from ad- 
vances m treatment, ard the results obtained at 
speciali raediatric oncelogy centres have tended to 
be bette> tian those ach:eved elsewhere- The results 
presented here underlire the imvortarce of refer- 
ring paterts to special&: centres whee they may 
benefit 2s early as possible from the latest advances 
in treatr-emt. In some instances children receive less 
aggressive treatment than 2-eviously, still with a 
high proda5-lity of survival bat with a reduced risk 
of long terr sequelae. Centralisation cf treatment 
may result in increased cos: to the family!” and a 
greater workload at the pediatric oncology centres, 
but these Gisadvantages zan te alleviated by closer 
cooperatom between specialst centres and local 
hospitals especially during maintenance therapy. 


I thank the zcrsultants and geacral prectitioners who provided the 
information. cr which this papsr 1s “a3ed | am grateful to the 
Office of Population Censuses and Surveys the Information 
Services Divisicr. of the Commer Seruces Agency of the Scottish 
Health Servce the General Regrter Office for 3codand, regional 
cancer regire and the UKCCSG for providing copies of 
notifications ofchuldhood cancercases J thark the National Health 
Service Cenmel Registers for not f catin of ceaths ard the flagging 
of survivors I am grateful to Ars [4 Reberts fcr her part m 
collecting tke medical records end secretarial hep, to Mr H 
Fearnley anc Dr M Potok for ext2asrve computing werk, and to Dr 
LM Kinnier W-tson for providing data from the Oxford Survey of 
Cnildhood Cansers I am indebted! to many colleagues for valuable 
discussions cf earher drafts, especially D- GJ Draper, Dr P Morns 
Jenes and Gr MG Mott 

The CCRG .¢sapported by the Depertment! or Hesth and Social 
Secunty, the Sco-tish Home anc Heal Departmer, the Cancer 
Research Cansaizn and the LeuLacm.a Research Furd Collection 
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Paediatric intensive care in 


a district general hospital 


N J EVANS, I L OMENAKA, AND J R HARPER 
Department of Paediatrics, Northampton General Hospital, Northampton 


SUMMARY Five years’ experience of paediatric intensive care in a district general hospital were 
analysed retrospectively. A total of 54 infants and children required respiratory support during 
this time—21 on a high dependency area of the children’s ward and 33 on a general intensive care 
unit. Forty two (78%) of the patients survived, and 33 (61%) of the patients required respiratory 


support within four hours of admission, thus 


the experience of the local paediatric and 


anaesthetic team was crucial to the management of these children. Good intensive care for 
children can be provided within a district general hospital. 


In most district hospital paediatric units the numbers 
of critically ill children admitted are small and are 
not sufficient to justify the setting up and staffing of 
separate paediatric intensive care areas. In such 
hospitals, however, there has to be provision for the 
resuscitation and intensive care of critically ill 
children In Northampton, as in many districts, such 
care is provided in two areas within the general 
hospital: in a high dependency area of the general 
paediatric ward and on the general intensive care 
ward. We describe the results of five years’ experi- 
ence of providing care for children in this manner. 


Background 


Northampton General Hospital ıs a district hospital 
of 700 beds providing acute services for south 
Northamptonshire and serving a total population of 
301 400 (1986) of which 59 700 are children. The 
paediatric unit has 56 beds, including several cu- 
bicles which can be adapted for intensive care; there 
is also a neonatal unit of 28 cots with four intensive 
care cots. Medical staff comprises three consultants, 
a senior registrar, a registrar, and five senior house 
officers. The general intensive care unit has seven 
beds two of which are in side rooms off the main 
intensive care area. Medical staff comprise two 
consultant anaesthetists, who specialise in intensive 
care, and two semor house officers in anaesthetics 
who alternate 24 hour cover. On the children’s ward 
medical care 1s provided by the paediatric team with 
the anaesthetic team advising on request. Nursing 
care is provided by the general ward staff most of 
whom are trained as registered sick children’s 
nurses. On the intensive care unit care is shared 
between the anaesthetic and paediatric teams; most 
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of the nurses have specific intensive care training but 
not paediatric training. 

The decision to admit to either area for intensive 
care depends on several factors including age 
(infants are generally cared for on the children’s 
ward), place of resuscitation, and workload and 
staffing levels in the two areas The need for referral 
to a tertiary centre is assessed on an individual basis. 
We would usually refer neurosurgical problems, 
particularly head injuries, complicated neurological 
problems, and renal problems requiring dialysis. 

Equipment in the intensive care areas and inves- 
tigation facilities within the hospital comply with the 
main recommendations of the British Paediatric 
Association working party on paediatric intensive 
care.! We are able to provide full respiratory 
support; perform electrocardiography, monitor the 
respiratory rate, arterial and venous pressure; 
measure blood and transcutaneous oxygen and 
carbon dioxide concentrations; and we can deliver 
long term total parenteral nutrition. We do not have 
the ability to monitor intracranial pressure and, at 
present, patients have to be transferred to a referral 
centre for computed tomography. 


Methods 


The care of all paediatric patients who received 
intensive care during the five years between 1 
January 1982 and 31 December 1986 was analysed in 
retrospect. A paediatric patient was defined as being 
less than 14 years old; intensive care was defined as 
the treatment of any child who required main- 
tenance by an artificial away or by artificial 
ventilation. As an indication of the paediatric 
workload of a general intensive care unit we 
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included children who were admitted to the inten- 
sive care unit for obs2rvaton but who did not 
require respiratory sud ort 


Results 


A. total of 54 patients aeeded airway cr ventilatory 
suppcrt, or both during the five years. This repre- 
sents C5% of all pzedia-ric admissions, which 
totalled &924 dunng this ume. Altogether, 21 infants 
(29%) were menaged on th= ch-ldren’s ward, their 
mean gge was 7-25 months (range 17 days to 19 
months). Thirty three infarts and children (61%) 
were managed on the general intensive care unit; 
their mean age was 4-9 years “range 8 weeks to 13-5 
years), of these only two were less than 1 year old. 
Seventeen additional zLAdren were observed on the 
intensive care unit but did not requir2 respiratory 
support; their mean age was 3-7 years irange 1 year 
ta 11-2 vears). These £( patients represented 3-8% 
of the total of 1307 adrxssions to the iatensive care 
unit. 

The mean ture between admission ard intubation 
was 11-5 bours (range 0-144 hours). In 21 cases 
(39%) mtusation was required within one hour of 
admission, 33 (€1%) required intubation within four 
hours 02 admission. Of those requiring resuscitation 
in the first Zour hours, 28 went to the tensive care 
unit anc five went to the chittren’s ward. The mean 
ariount of time spent or respiratory support was 100 
hours (range 12-576 hours} The diagnostic categ- 
ories ard details of the chikiren are shown ın the 
tadle. 

Thirtr two patients had primarily respiratory 
problems. The 14 cases with upper respiratory 
problers all made a fal recovery, ard of the 18 
cases wth lower respirztory prcblems 16 made a 
full recovery. One chic wich measles pneumonia 
died, ard one child wita. bronchiolitis subsequently 
deveicp2d spastic quadriplegia; this chid had had a 
convulsion before ventilation was started. 

Of 12 petients who primarily had neurological 
problems, Eve made a full recovery. Three children 
with menirgococcal meningitis died as did two 
children with encephzlopatky. In one of these the 
diagncss remained uncertain, ir the cther Reye’s 
syadreme was diagnosed This child wa: transferred 
within the first 24 hours 10 z tertiary re=erral centre 
and died two days latzaz. Ecth children with en- 
cephalits were left with sequelae, on2 with both 
physical and intellectuel secuelee, the other with 
just physical sequelae. Sne child who had a severe 
head in ury became nerve deaf in om ear. 

Five cases had had a cardicrespiratory arrest 
before adm:ssion and were resuscitated in casualty; 
all these children subsequeacly died: in three of 


Tabe Diagnostic categories of children in intensive care 
who required respiratory support 








Diagress No of Mortality Morbidity 
children 
Upper -espiratory tract 
prcblems (n=14) 
Ep gbottitis 8 0 0 
Croup 4 0 0 
Fo-eign body 2 0 0 
Lower respiratory tract 
prcblems (n=18) 
Pn-umonia 7 1 0 
Brenchiohtis 6 0 1 
As hma 4 0 0 
Armesthetic complication 1 0 0 
Neursiogical problems (n=13) 
Stacus epilepticus 4 0 0 
Menmgits 4 3 0 
En-ephalitis 2 0 2 
En-erphalopathy 2 2 0 
Treuma 1 0 1 
Arrest before admission (n=5) 
Sucden infant death 
syndrome 2 2 0 
Dreamng 1 1 0 
Infanticide 1 1 0 
Coagemtal heart disease 1 1 0 
MisceLaneous (n=4) 
Postoperative ventilation 2 0 0 
Chest trauma 1 0 0 
Septicaemia, tnsomy 21 1 1 0 
Total (no (%)) 54 12 (22) 4 (9-5) 


them intensive support was withdrawn after they 
were confirmed brain dead, and two had a further 
cardiac arrest while on ventilation. The diagnoses of 
this group are given in the table. Of the four 
children in the miscellaneous group, three made a 
full recovery. One child with Down’s syndrome, a 
total a-rioventricular canal, and septicaemia died. 

Seventeen children were admitted to the general 
intemsive care unit who did not require respiratory 
suppor. Seven of these children had upper respira- 
tory and two lower respiratory problems, three had 
neurological problems, two postoperative complica- 
tions. and three had ingested toxic substances. Of 
these children, 15 made a full recovery. Two 
child-ea with severe head injuries were transferred 
to a teurosurgical centre: one was left with signifi- 
cant neurological deficit, the other died after a 
pericd of ventilation in the referral centre. 

The mortality of the total 71 patients was 18-3% 
with a morbidity of 8-4% in the survivors. In the 54 
patieats requiring respiratory support the mortality 
was 72 2% with a morbidity of 9-5%. Mortality of 
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those receiving assisted ventilation on the children’s 
ward was 19% and those on intensive care 24%. 


Discussion 


There have been no reports of paediatric intensive 
care from district general hospitals since this depart- 
ment reported its experience in 1970.* In fact, very 
few other series have been reported recently, 
although Eastham et al described their experience 
of caring for children on a general intensive care unit 
in a general hospital that acted as a referral centre 
for certain paediatric conditions.? Their overall 
mortality of 16-6% compared closely with our figure 
of 18-3%. Comparisons are difficult though in that 
no two units will accept the same variety of patients. 
Of the children who died in our series, an appreci- 
able number of deaths (five of 12) were probably 
unavoidable in that the patients arrived at hospital 
too late for intensive care to be able to offer them a 
viable future. Morbidity is the other important 
measure of success in intensive care. We would 
accept that our morbidity data may be incomplete in 
terms of length of follow up in some more recent 
patients. We could identify only four patients, 
however, who were left with neurological problems 
after intensive care and of these three occurred in 
conditions where sequelae are common even in 
those not requiring ventilation. Half the com- 
bined mortality and morbidity in patients receiving 
ventilation occurred in those with primarily neurolo- 
gical problems. We do not have the facilities to do 
intracranial pressure monitoring and we do not have 
a computed tomographic scanner in this hospital; 
both of these techniques can be useful in such 
patients. In each case the difficult decision had to be 
made as to whether the risks of transporting or 
transferring the child to a centre that could carry out 
these measurements justified the potential benefits. 
Three children were transferred; two died after a 
period of ventilation in the referral centre and one, 
who was not ventilated, was left with an appreciable 
neurological deficit. In those not transferred clinical 
evidence of raised intracranial pressure was treated 
empirically with mannitol, dexamethasone, and 
hyperventilation. 

We find there are very few problems associated 
with caring for children on a general intensive care 
unit, Almost all the children are cared for in side 
rooms, which isolates them from the possibly 
frightening main intensive care area. The environ- 
ment in the side room can be made more ‘paediatric’ 
with the addition of toys, wall posters, a television, 
etc, as indicated by the awareness of the patient. 
Initially the nurses in the mtensive care unit often 
feel a certain amount of concern at the prospect of 


caring for a seriously ill child. Invariably, at a tıme 
when technical skills are most important, they rise to 
the challenge and most eventually enjoy the ex- 
perience. When more paediatric input ıs needed this 
can be provided by the paediatric department 
nursing and paramedical staff. There is close co- 
operation between the intensive care unit and 
paediatric medical staff; care is taken not to 
delineate areas of responsibility to the detriment of 
patient care. The number of medical staff involved 
in counselling has occasionally led to confusion for 
the parents, with people saying the same things in 
different ways and very occasionally saying different 
things. A uniform approach to counselling parents 1s 
of vital importance. 

At present there are more problems with provid- 
ing nursing cover for intensive care on the children’s 
ward. Often it is the senior nurses who have most 
experience in intensive care, thus a ventilated 
patient stretches the number of nurses available to 
run the rest of the ward. Most of the equipment and 
technical skills used in the care of a child aged less 
than 1 year are similar to those used in neonatal 
intensive care. Our department ıs currently being 
redeveloped to bring the neonatal unit geographi- 
cally and admimstratively onto the same site; this 
will allow rotation and transfer of nursing staff 
between the two units, and it will improve develop- 
ment and access to intensive care nursing skills. The 
experience and technical skills that junior medical 
staff learn on the neonatal unit transfer easily to the 
care of these infants. The redevelopment of this 
department will also include the provision of a 
purpose built paediatric high dependency area. The 
current arrangement is to adapt one of the paedia- 
tric ward cubicles when the demand for intensive 
care arises, the main problem with this is the 
physical difficulty of finding room for all the 
equipment in the cubicle. 

The decision to admit a patient to either area for 
intensive care 1s based on flexible criteria Most of 
the expertise ın ventilation within the paediatric 
department is with newborn infants. For this reason 
most of the patients under the age of 1 year are 
cared for on the children’s ward. Older children, 
who will benefit from the wider experience of the 
anaesthetic department, will usually be admitted to 
the general intensive care unit. Other factors, 
however, will also be taken into consideration—for 
example, geographical factors. In this hospital the 
casualty department and intensive care unit are 
situated close together and are some distance from 
the children’s wards; for this reason an infant 
resuscitated in casualty may be transferred to 
intensive care. 

It has been advocated that paediatric intensive 
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care should become moe centraisec with more 
children who require intensive support being trans- 
fezred from district hospitab to central paediatric 
incensive czre units. In rhs series 61% of patients 
requirec respiratory suppor within fcur hours of 
admission most of these m tke first hcur. Many of 
those ventilated later than th s were due to a sudden 
deterioracon m conditors, such as -ronchiolitis, 
where spoataneous reccvery was expected. Thus the 
experierce of the local paediatric and anaesthetic 
team was cricial in the resuscitation anc initiation of 
intensive zare, which < ofen the most difficult 
period cf -mtensive care. Certralisanon of intensive 
care will always be nezessacy for certain types of 
paediatric illness. Our 24perierce would suggest 
that total centralisation would dilute peripheral 
experience and decrease -Le standards cf immediate 
care these critically ill sa ld-en weuld receive and 
would asc: add to the precica) hazards of transport- 
ing these children between hospitals. 

The results achieved within ths unr would sup- 
pert the main recommendation of the British 
Pzediatyic. Association wcrking party >n intensive 
care thac, while each regina should have at least one 


paedia-ric intensive care unit, intensive care can and 
shou.d be done with a wider network of intensive 
care areas within larger district general hospitals ! 


We thank Drs Gnffin, Wynne-Willhams, Marsh, and Marshall for 
allowng us to use thew patients ın this report and for their help 
with tae manuscnpt We also thank Mrs Linda Warren and Miss 
Gail Daves for their care and patience in typing this paper 
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Long term outcome of treatment of end stage 
renal failure 


P HENNING,” L TOMLINSON,t+ S P A RIGDEN,+ G B HAYCOCK,$ AND C CHANTLER# 


From the ” Department of Nephrology, Adelaide Children’s Hospital, South Australia, and Departments of 
Paediatric Nephrology and tPsychology, Guy’s Hospital, London 


SUMMARY The most common causes of end stage renal failure in 46 children (mean age 11 
years, range 4-14) treated between January 1972 and June 1977 were: reflux nephropathy 
(n=12), cystinosis (n=7), focal and segmental glomerulosclerosis (n=6), and Schonlein-Henoch 
disease (n=5). The quality of life, degree of renal function, and height attainment of the 31 
survivors were assessed in June 1985, when their mean age was 22 years (range 14-27), using 
hospital records and a questionnaire designed to highlight social and psychological problems. 

Twenty six patients had a functioning transplanted kidney. Average growth during treatment 
for all survivors was normal, but most were disappointed with their ‘final height’. Though five 
patients had some form of disabling bone disease, all 31 could walk and 27 could run. Sixteen 
(67%) were in full or part time employment and nine were living independently. 

A group of 32 patients with juvenile onset diabetes treated at this hospital for a least five years 
were also asked to complete the questionnaire and of these, 17 responded. On average, their data 
could usefully be compared with those of cases of end stage renal failure. More of the diabetics 
had jobs, but most sexually mature patients with renal disease were concerned about their 
physical appearance and had not achieved any stable long term sexual relationships. We suggest 
that a poor body image resulting in low self esteem may be responsible for the deficiency and 
believe that further study in this group is warranted. 


The first child entered the regular dialysis and trans- 


between the ages of 4 and 14 years were accepted 
plant programme at Guy’s Hospital ın September 


into the regular dialysis and transplant programme 


1968, and the first 10 years’ experience of this 
paediatric programme has been reported.' The 
present study examines the physical state and 
rehabilitation of those children who entered the 
programme between 1971 and 1978. These criteria 
meant that all had received treatment from a 
coordinated paediatric nephrology service and most 
had reached adulthood at the time of the study 
Though most paediatricians now accept that chil- 
dren with end stage renal failure should be treated, 
the likely benefits of such lifelong treatment must 
include the possibility of an enjoyable and satisfying 
adult life if they are to outweigh the considerable 
burden of treatment. It was with this consideration 
im mind, as weil as a desire to improve the 
rehabilitation of our patients, that this study was 
undertaken. 


Patients and methods 


Between January 1972 and June 1977 46 children 
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at Guy’s Hospital. All had had at least one kidney 
transplanted. Thirty one were known to be alive in 
June 1985, one had been lost to follow up, and 14 
(31%) had died. Degree of renal function of those 
surviving was obtained from hospital records. The 
patient’s heights were measured by a single observer 
using the same stadiometer. 

The survivors were asked to complete a special 
questionnaire, designed to obtain factual informa- 
tion on education, employment, marital state, and 
psychiatric problems, and suspected areas of dissat- 
isfaction within their social and personal lives The 
questionnaire (appropriately ‘modified) was also 
sent to 32 patients with diabetes of juvenile onset 
who had been treated at this hospital for a period 
spanning their growth into adulthood to provide a 
useful companson with the patients with end stage 
renal failure who also had a chronic and potentially 
disabling disease requiring lifelong treatment. They 
differ, however, in that their treatment is less 
invasive and the risk of premature death lower. 
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Resu ts 


Foureen patients (31%: died after ertering the 
programme. five ın the fi-st year, two in 2ach of the 
secord and zhird years, ome in each of the fourth and 
fifth years. two in the sth vear, and Dne in the 
tenth; 12 o? the 14 occurred between 1972 and 1978. 
The causes of death were mown in 10 children: six 
died frcm septicaemia, and one sach wom acute 
pancreatitis hyperkalaenia, sercoma, and encepha- 
lopatay associated with vystitosis. 

Table 1 shows the primary renal diszase of all 
patients The unusually large number of patients 
with cystinzsis reflects the urit’s role a supra- 
regional referral centre. In view of ther peculiar 
growth and metabolic pre-blecrs patients with cysti- 
nosis have been shown separately when their results 
were significantly differert from the other subjects. 
The 31 survivors Lad beer. treated for an average of 
10-3 years and had received a total o7 48 renal 


Table 1 Primary cause of emd stege renal pailure in 45 
patiens" 





Diagnesis No of patents 


pan 


rere OW RUA AN 


Reflux nephrcpathy 
Cystincsis 

Focal segmental glomeruloscleresis 
Schonlein Henech disease 
Fama nephritis 

Chron: ghlomerulonephnitis 
Nephrcnophthizis 
Haemoytic-urazmic syndrome 
Polyartent.s 

Dysplazia 

Familial nephrctic syndrome 
Malignant hypertenmon 


*In one cese 3D diagnosis was mede. 


Table 2 Comparison of petentis with end stage renal 
failure and those with juvende onzet diabetes 





Ke with end No -sith diabetes 
sage renal (n=17) 
fure 
{2=31) 
Sex 
male 1} (45%) 6 35%) 
femal: 17 il 
Average (range. age in 
June 1985 (years) 22 (14-27) 23 16-29) 
Average (range_ duration 
cf dase (years) 1) (8-23) 12 5-26) 
Date of onset cf disease 1922-77 1952-80 


No sign ficent Ifferences betwee r gro.ps 


transplants. Twenty six had stable, functioning 
grafts (22 with plasma creatinine concentrations of 
<150 pmol/l), four were receiving haemodialysis at 
home, and one haemodialysis in hospital. Fifteen of 
the 31 had not had more than 12 months of dialysis. 

Twenty nine patients with renal disease and 17 
diabetic patients responded to the questionnaire. 
Table 2 shows the age and sex distribution and 
duration of treatment. The smaller proportion of 
diabetic respondents implies an appreciable degree 
of self selection that might have produced an 
unrepresentative sample. We were unable to eradi- 
cate ths problem, resulting in difficulties in mter- 
pretation of the data. 


GROWTH 
Height at the onset of end stage renal failure and at 
June 1985 (when 27 of the 31 were over 18 years old) 
was classified according to the number of standard 
deviations (SD) from the mean of normal children 
using the Tanner standards for the height of British 
children.” Girls under 9 years old and boys under 11 
were classified as prepubertal; these age divisions 
correspond to the average age of the onset of 
puberty in girls and boys, respectively. The mean 
heights attained are shown in table 3. The changes in 
mean (SD) height for boys and girls are shown in the 
figure. The height at the onset of end stage renal 
failure was not obtained for three boys and three 


paris. 


DISABILITY 

Bone disease associated with end stage renal failure 
or its treatment occurred in five cases (17%). All 
patients were able to walk unaided, though two 
were unable to run. None had cystinosis. Seven 
(23%) had other disabilities or diseases, half of 
which were known associations of the primary renal 
disorder—for example, cystinosis and disorders of 
vision (n=4). In the diabetic group 12% had an 
associated disability. 


SOCIAL ACTIVITY, EDUCATION, AND EMPLOYMENT 
The special questionnaire provided a simple and 
subjective assessment of social activities, though the 
directive format may have encouraged a heightened 
sensitivity to potential areas of dissatisfaction. 
Nevertheless, 11 (46%) of the group with end stage 
renal failure (excluding those with cystinosis) and 10 
(59%) of the diabetic patients, said that their social 
life had been adversely affected by their disease or 
its treatment. About half of those with end stage 
renal fzilure said this problem related to short 
stature, with obesity and the side effects of drugs 
playing a part for many. Specifically, 5 (45%) were 
troubled by dmving restrictions, and a similar 
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Table 3 Heights achieved ın patents with and without cystinosis 














SD score Boys (n=14) Guls (n=17) 
Without cystinosis Waith cystinosis Without cystinosis With cystinosis 

+2 to +3 1 0 0 0 
+1 to +2 0 0 0 0 

0 to +1 1 0 1 0 
~l to 0 2 0 4 0 
—2 to -1 1 it] 2 (1) 0 
-3 to —2 2 (1) 0 4 0 
~4 to —3 3 (1) 2 (2) 2 2 (1) 
-5 to —4 2 (1) 0 1 0 
—6 to —5 0 0 0 1 





All but three boys and one girl had reached final height, figures in parentheses are numbers of boys aged <11 and gris aged <9 et the 


beginning of the study 


proportion felt unable to take part in sports or 
holiday overseas when they wanted. Among the 
diabetics, travelling abroad (6, 60%), and attending 
organised social events (4, 40%), were the major 
areas of limitation. Four of the five survivors with 
cystinosis described adverse effects on their social 
life associated with their short stature and body 
shape. For them, driving restrictions were usual, 
though other ‘social limitations’ were only as com- 
mon as in other diseases. 

Tables 4 and 5 summamise educational achieve- 
ment and employment records, respectively. In 
general, those with end stage renal failure compared 
favourably with the diabetics except that more failed 


Patients who did not Patients with 
have cystinosis cystinosis 
Girls (n=11) s (n= Grrls (n=3) 
Boys (n410) and Boy (n=1) 
Start Finish Start Finish Start Finsh 





Height standard deviation score 





B(2) 22(2) 


B3) 226) 
Age m years (SD) 


9(3) 183) 


Figure Tynes of death after entering programme, patients 
with cystinosis shown separately 


to attain school qualifications and employment. 
Only two of the 22 permanent job seekers with end 
stage renal failure had never had a job, however, 
and 13 (59%) had kept either one or two jobs for a 
median of 5-6 years (range 0-5-9-5). Among the job 
seekers with diabetes, 7 (50%) had held one or two 
jobs for a median period of 6-0 years (range 
0-3-12-0). The subgroup with cystinosis had achieved 
higher school academic standards than other chil- 
dren with end stage renal failure, although too few 
(two of five) had completed their education for us to 
note any effect on employment prospects. 

The distribution of socioeconomic class (based on 
occupation) was similar between diabetics and 
those with renal disease: most were ın class three. 
Six (40%) of those with end stage renal failure and 5 
(33%) of the diabetics held jobs that were in a lower 
classification than those of their fathers. Four (26%) 
diabetic patients had jobs with higher classifications 
but none of the patients with end stage renal failure 
had done so. 


ACCOMMODATION AND PERSONAL RELATIONSHIPS 
Data from subjects with end stage renal failure due 
to cystinosis were not significantly different from 
subjects with other renal diseases on the questions 
relating to independence from parents, personal 
relationships, perceived prejudice, and psychiatric 
disturbance, and the results are not, therefore, 
presented separately. 

Table 6 shows the residential arrangements of 
patients 18 years or older at the time to the study. A 
more dominant preference to live with parents or 
relatives appears to exist in the group with end stage 
renal failure, but it should be noted that 13 cf 17 
(76%) of the diabetics were either married (4, 23%) 
or having long term relationships (9, 53%), but only 
eight of 27 (28%) of those with end stage renal 
failure had such relationships. 
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Table 4 Tompanson of educational achievement among groups studied 
Highest quaificaton Patients wiht end stege renal failure 
obtamed 
Cystinosis n=5) Other diseases? (n=2]} Diabetes (n=17) 
No (%) No (%) No (%) 
General Cetficate of Educaticr 
Advanced level 2 (40)* 2 (10) 4 (24) 
Ordinary level 2 (40)* 7 (33) 5 (29) 
Certificate cf Serondery Edusein 0 4 (19) 6 (35) 
None 1 (20)* 8 (38) 2 (12)* 


*One ın each group still at sckcol, fthree patient did not answer this question 


Sexual diffculties were reported by fave of the 
eight panents with renal disease in any ferm of long 
term re.acionship. The -emacring 21 dterpreted 
this quest-on as not being appLcable to themselves. 
By comverison, none of zhe diabetic patients re- 
ported sexual difficulties, and two girls each had a 
child. None cf the three “emale patients with renal 
failure wko had married had had children, though 
infertility was not perceived zs a problem by any 
patient :n either group 

Only four cf 24 (17%) 97 single patients with end 
stage renal fa.lure over 1€ years of age had a stable 
boyfriend or girlfriend compz-ed with & (89%) of 
singe diabetics over the age o7 15, even though most 
considered stch a relaticnship to be desirable. 

Half of these in the grcup sith end stage renal 
failure had nct dated a manter of the opposite sex 
in the three months before corpleting the question- 


Table 5 Comparison of Nc employed in bcth groups 





Type of Pauercs witf snd staze Diabetes 
employment renal *cilure (n=24) (n=16) 
No (3: No (%) 
Full time 14 68 13 (81) 
Part time 2(% 2 (13) 
Unemployed 6 25) 1 (6) 
_ Disabled 28 0 


Table 6 Comparison of typcs of accor-medaton between 
both grotjpz for those aged cver 13 








Type of Patieras wuF end stage Diabetes 
accommodaton renal falure yn=23) (n= 15) 
No (5) No (%) 
With parents or 
teletives 14 (6 ) 7 (47) 
Marnsd, cr with 
othzrs 8 (3.3 7 (47) 
Alone 14 1 (6) 





naire. The feeling of being a victim of prejudice in 
private and public relationships with others was 
expressed by 9 (53%) diabetics and 20 (71%) 
patients with end stage renal failure. Most griev- 
ances centred on the areas of job application and 
opportemty, and to a lesser degree, on obtaining life 
insuratce and achieving satisfactory personal rela- 
tions (especially with the opposite sex). This last was 
felt to be linked to poor public understanding of 
their disease and to the problems of short stature 
and (in che case of those with end stage renal failure) 
altered physical appearance. 

Seven (41%) of the diabetics and 10 (34%) of 
those with end stage renal failure had seen a doctor 
for a persistent emotional or psychiatric problem 
during the five years preceding the study. Seven 
(70%) əf those with end stage renal failure had seen 
a psychiatrist, though only one was receiving treat- 
ment at the time of the study No patient had been 
admitted to hospital for a psychiatric illness. 


Discusston 


The overall survival during the period of develop- 
ment of a full paediatric dialysis and transplant 
service had been disappointing. It should be recog- 
mised, 10wever, that the actuarial five year patient 
survival has improved from 76% between 1968 and 
1978 tc 90% between 1975 and 1981.* The present 
data describe a population of survivors of treatment 
for end stage renal failure in childhood of whom 
most Fad renal transplants that were functioning 
well ard in whom physical rehabilitation had been 
excelleat. 

Unfortunately, a self selection process among the 
diabetic patients limited the size of the group for 
compaison with patients with end stage renal 
failure and possibly their ability truly to represent 
the retabilitation of diabetics as a whole The 
diabetic patients had notably better education and 
emplorment records than those with end stage renal 
failure Using similar criteria to our own, however, a 
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recent study> of 86 similarly aged diabetic patients 
treated in another large centre in Britain showed 
educational and employment performances similar 
to those attained by our subjects with renal disease. 
These and other data® suggest that our group of 
diabetics may indeed be comparatively high achiev- 
ers. In other areas of this study, however, and in 
particular those dealing with personal relationships 
and psychological wellbeing, they are probably 
more typical of the general diabetic population.” 

Thus while accepting the limitations of our compara- 
tive data, we believe that they suggest several valid 
conclusions that should be discussed. 

The education and employment records of 
patients with end stage renal failure, though not as 
good as the comparative group of diabetic subjects, 
are comparable with those reported in paediatric 
renal units in other countnes.’® !! Nevertheless, the 
comparison with diabetics showed an association of 
higher unemployment with lower educational 
achievement among some patients with renal fail- 
ure. The obvious conclusion is that the association 1s 
one of cause and effect. Clearly the intrusion of re- 
peated hospital admissions and dialyses on a child’s 
education needs to be minimised. Recently this con- 
sideration has been emphasised in this unit with the 
support of an energetic hospital school and its 
teachers. They provide education and support for 
children while they are in hospital and form an 
essential part of the treatment team. 

The greatest problem among the subjects with 
renal disease was that of short stature. Even when 
patients with cystinosis were excluded from the 
analysis, 14 of 26 attained a final height greater than 
2 SD below the mean. Their final height, however, 
compares favourably with that of European children 
treated for end stage renal failure before 1972.4 
Though most of our patients had not grown well 
before entry to the treatment programme, only a 
few achieved appreciable catch up growth (including 
most of the children with cystinosis). Normal growth 
can be expected for many after transplantation,’ but 
other effects of treatment on physical appearance 
concerned our patients, in particular the develop- 
ment of a cushingoid appearance, obesity, and the 
ugliness of multiple surgical scars. As expected, 
patients with cystinosis were the shortest, and nearly 
all were conscious that their physical appearance 
was unsatisfactory. Nevertheless, they did not dis- 
tort the findings for the whole group. 

Patients often linked their restricted social life to a 
preoccupation with physical appearance—that is, 
short stature and obesity—although to some extent 
physical disability rather than physical appearance 
seemed to be the cause (for example, poor 
eyesight and the resultant inability to dnve a motor 


vehicle). A study from the United States’? also 
reported that poor social adaptation within a res- 
tnicted socal life was common among patients with 
renal disease. Even more than a restcicted social 
hfe, we observed a striking failure of cur group to 
achieve lasting relationships as adults with members 
of the opposite sex. This was a major concern for 
most patients and contrasted unfavourably with the 
group of diabetics studied. The high rate of self 
reported sexual problems in those patients with 
renal disease who did achieve relationships raised 
further concern. We suspect that these data (as 
others have reported) are a reflection of low self 
esteem due partly to a poor body image "° ¥ In this 
context it is important to note that many of our 
patients received invasive treatment dunng ado- 
lescence, a time when the issues of body image and 
self esteem are extremely important. We predict 
that when they become a source of anxidus concern 
the disruption of normal psychosexual development 
is likely. Certainly our findings are corsistent with 
others'*'* and affirm the high incidence of psycho- 
sexual problems and poor personal relationships in 
those who have been treated for end stage renal 
failure during childhood and particularly during 
adolescence. 

Although evidence of the usefulness of psycio- 
social support and intervention in chronr childhood 
illness is sparse,” and much seems to depend on 
family composition and personality traits, -he 
results of the present study encourage us to increase 
the participation of patients and families as partners 
in the treatment. A higher priority now aeeds to be 
given to such measures in the hope that our patients 
can achieve more complete rehabilitaton. To do 
this we now plan a more detailed study of our 
subjects using a structured social interview. 


We thank the staff of the adult and paediatnc renal units, and the 
diabetic unit at Guy’s Hospital for their assistance 
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Whooping cough and unrecognised postperinatal 


mortality 


A NICOLL* AND A GARDNERt 


* Department of Child Health, Queen’s Medical Centre, Nottingham, and ? Division of Medical Statistics, 


London School of Hygiene and Tropical Medicine. 


SUMMARY ‘Trends in postperinatal infant mortality from respiratory causes and the sudden 
infant death syndrome in England and Wales for 1968 to 1984 were examined. These were 
compared by time series analysis with changes in the incidence of specific infective diseases and 
organisms for the same period. Discontinuity was found in association with the occurrence of 
whooping cough between 1977 and 1982. Associations with the general incidence of respiratory 


infections and other specific organisms were less 
to 700 deaths, a substantial increase over the 


Following concern over the safety of whooping 
cough vaccine in the middle 1970s, the percentage of 
children ın England and Wales who were fully 
immunised by the age of 2 years halved. Subse- 
uently epidemics (which occur at about four year 
intervals) increased in size; fig la shows notifications 
for infants aged 0-1 years.’ * Mortality remained 
low, only 54 infants having whooping cough as their 
primary cause of death between 1977 and 1983 

compared with 65 ın the preceding seven years, 

suggesting that whooping cough was becoming a less 
serious disease.* Equally likely was that the true 
mortality from the disease was unrecognised. The 
mortality is highest among younger patients, in 
whom the disease can present without the typical 
whoop or paroxysmal coughing.> In Nottingham 
during the epidemic 1985-1987 Bordetella pertussis 
caused one near-miss cot death and a fatal respira- 
tory infection in which the diagnosis would easily 
have been missed from the clinical signs alone. 
Similar cases have been reported elsewhere.® Both 
respiratory infection and sudden infant death syn- 
drome (SIDS) have been certified causes of death in 
whooping cough fatalities.’ Many cases of SIDS 
have signs of a respiratory illness compatible with 
early whooping cough.® The terminal apnoea of 
whooping cough could be indistinguishable from a 
sudden infant death at home,’ but are these covert 
deaths from whooping cough a measurable cause of 
infant mortality? If they are we would expect 
discontinuity in infant mortality to be associated 
with an increased incidence of whooping cough. 
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evident. An estimate of excess mortality is 460 
certified mortality from whooping cough. 


Methods 


To look for temporal associations in infant mortality 
and the incidence of the disease and of otker 
organisms we used time series analysis. By use of 
different spans and weighting it was possible to 
investigate long term trends and short term events '° 


CHANGES IN INFANT MORTALITY 

Data were obtained from death certificates for 
infant deaths in England and Wales fram 1968 to 
1984. The study allowed for two factors that could 
have influenced the reporting. Firstly, after 1970 
infant respiratory deaths were increasingly recorded 
as being due to SIDS; figures for the diagnoses 
reflect the trend in reclassification (fig 2). Secondly, 
the recording of unexpected infant deaths is not 
standard on death certificates and includ2s respira- 
tory deaths and asphyxial deaths defined as a deazh 
thought to be due to accidental mechanical smother- 
ing—for example, in the bed clothes or by inhala- 
tion of vomit), as well as SIDS ıtself.ë | To allow for 
both factors an estimate of the true trend “fig 2) was 
derived by adding all the deaths in a particular 
quarter that were ascribed to respiratcry causes 
(International Classification of Diseases (ICD) 
codes 460-519), asphyxial causes (ICD codes E911 
and E913) and sudden infant death (ICD code 795 
until 1978, thereafter code 798). Quartzrly rates 
(referred to as combined mortality) were calculated 
by dividing these totals by the number of ‘ive births 
in the preceding quarter. 
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Fig2 Moving annual mortality plotted quarterly for infant deaths from all respiratory causes, sudden infant deaths, and cll 
respiratory causes, sudden infant deaths plus asphyxial deaths (OPCS data). 


This denominator was chosen because 3 months 1s 
the peak age of risk for infants dying of respiratory 
causes and SIDS, and its use ıs recommended when 
calculating infant mortality from unexpected death. 
Large seasonal variations in deaths from respiratory 
causes and SIDS are well known and to look for 
associations such seasonal swings must be 
removed.! This was done by time seres analysis 
using graphs of moving averages—for example, in 
fig 2 each pomt represents the mean of four 
quarterly rates. To see longer term trends a three 
year rolling average was calculated (fig 1b). Each 
point was calculated by taking the mean quarterly 
rate (without weighting) for a three year period 
plotted at the midpoint. The next point is calculated 
by moving the three year span forward one quarter, 
and so on. The same figures for combined mor- 
talities were used to calculate short terms events; 
short term quarterly rates were calculated using a 
span of nine and peak weighting of 256 by making 
eight summations in series of adjacent pairs of the 
original rates.!° Residuals (fig 1c) were calculated 
by subtracting each short term rate from the 
appropriate three year average. A positive residual 
represents a quarter when combined mortality was 
above the three year norm, a negative residual the 
converse. No other time senes analysis was per- 
formed, 


CHANGES IN THE INCIDENCE OF DISEASES AND 
ORGANISMS 

Trends in the incidence of B pertussis, other 
potentially lethal infectious organisms, and respira- 


tory disease in general were examined. Data were 
available from the three sources: disease notifica- 
tions to the Office of Populations, Censuses and 
Surveys (OPCS),' the Royal College of Generel 
Practitioners (RCGP) weekly returns,“ and 
organism reports to the Public Health Laboratory 
Service (PHLS).” 

Notifications of whooping cough to the OPCS foz 
children aged 0-1 year were plotted quarterly for the 
period 1968 to 1985 (fig 1a).! All other diseases and 
organisms were plotted over the same period. 
Quarterly notifications of whooping cough at all 
ages from the RCGP, and reports of B pertussis 
from the PHLS were treated similarly (data not 
shown). 

The quarterly incidences of all respiratory 
diseases with a possible infective cause (common 
cold, influenza-like illness, sore throat and tonsil- 
litis, laryngitis and tracheitis, epidemic influenza, 
pneumonia and pneumonitis, acute bronchitis, 
pleurisy, and asthma) for all ages reported by the 
RCGP were plotted. These data were only made age 
specific in 1981, and then only in broad bands—that 
is, 0-4 years. To remove annual variation these rates 
were treated in a manner identical with the com- 
bined mortalities to show long term (fig 3a) and 
short term (fig 3b) changes. Quarterly rates for the 
same disease categories for patients aged 0-4 years 
were plotted for 1981 onwards but could not be 
subjected to time series analysis because of the 
limited period. 

Quarterly reports for all ages for infective 
organisms identified by the PHLS were studied. 
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Fig3t Quarterly resid-4als 0° incidence zf infective respiratory dsease for all ages from the RCGP (1969-1983). 


The~ were plotted (data not shown):if the organisms 
had dr2viously been spectficelly -mpiicated in respir- 
atory ar sudden infert deaths—for :xample, adeno- 
viruses and respiracry syncytial wrus, and in one 
case A'ycoplasma paeumpniaz—ane if there was any 
obv.cws association witr changes n the combined 
mortatity (fig 3c). Finally, the mean quarterly air 
temperature over :he period {ccmpared with the 
mean for each querter for the period 1941-1970)" 
was Plotted and subjected to the same long and 
shert term time seri2s analvsis (data not shown). 


Eesults 


The trends in the notifications of whooping cough 
Cig 1a) showed not only that there were epidemics 
ia 1977/9 and 1981/2 but that notifications remained 
high in between—that is, there was an extended 
epidemic from 1977 to 1982. This was confirmed by 
the RGCP and PHLS reports. There was a temporal 
association between long term changes in the com- 
>ined mortality and the incidence of whooping 
cough (figs la and 1b), though the decline in 


‘s 


© Mycoplasma pneumoniae 
900 y cop p 


800 
700 
600 
500 
400 
300 
200 
100 

0 

1968 1970 


1972 1974 


1976 


Whooping cough and infant mortality 45 


1978 1980 1982 1984 


Fig3c Quarterly identification of M pneumoniae by the PHLS (1968-1985) 


mortality preceded the end of the extended epi- 
demic. The rate showed a gradual decline from 1968 
to 1976 followed by a flattening of the curve until 
mid 1980; the downward trend then resumed at a 
reduced rate. The one year moving average (fig 2) 
showed a similar decline, but with more short term 
events superumposed. The differences ın rates could 
not be compared directly from fig 1b because 
consecutive points were not independent, thus a 
graph of every fourth point of the one year average 
was considered (not shown). This divided into three 
clearly defined periods: mid 1969 to mid 1976, mid 
1977 to mid 1980, and mid 1981 to mid 1984. The 
slopes for the three were compared using linear 
regression analysis. The regression coefficients 
were: b=—0-109, b=—0-004, and b=—0-062, res- 
pectively. The slopes for the first and second periods 
were significantly different (p<0-02). The dif- 
ferences were not significant when the earlier 
periods were compared with the third, which may 
reflect the limited time scale of the latter. Short term 
mortality after 1976 also had a close temporal 
correlation with epidemics of whooping cough (figs 
la and 1c), though such events also occurred before 
1976. 

Due to regular seasonal variations the rates of 
respiratory illness reported by the RCGP before 
time series analysis did not show any obvious trends 
for either all age or 0-4 years plots. The long term 
trend (fig 3a) showed an overall decline but no 
association with the flattening of the combined 
mortality curve, and the quarterly residuals peaked 


in association with the epidemics of whooping cough 
(fig 3b). 

With the exception of M pneumoniae in the shert 
term (fig 3c), there was no association between 
organisms reported by the PHLS and the air 
temperature, and changes in the combined mortality. 

A calculation of the excess infant mortality was 
made from yearly figures using the flattening from 
mid 1977 to mid 1980 in the graph calculated from 
the one year average. The population was taken as 
the live births in the 12 month period starting three 
months before each year. Two rates of decline were 
applied: that of mid 1969 to mid 1976 (high excess 
risk) and that of mid 1981 to mud 1984 (low excess 
risk). This gave figures (corrected to the nearest 10) 
of 700 (high excess risk) and 460 (low excess risk). In 
the same period the number of certified deaths due 
to whooping cough was 32, giving factor differences 
of 22 and 14. 


Discussion 


The discontinuity in long term mortality trends 
indicates an excess of infant deaths in certain 
categories during the period 1976 to 1980. We have 
examined the hypothesis that this was substantially 
due to undiagnosed whooping cough, and that we 
may be underestimating its mortality. The long term 
association between the incidence of whooping 
cough and the combined mortality supports the 
hypothesis. (figs la and 1b). The early decline of 
mortality in mid 1980 was explained by the steep 
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decline in shorter term rates after 1981 (zig 2). There 
was alsc £ close tempcral relation becween short 
term com>ined mortality and the esidemics of 
1977-9 erd 1981-3 (figs Ja and 1c’. ‘-ariations in 
mortalit? lso occurred, towever, befoz2 1976 when 
epidemics were small aud unkkely to make detect- 
able impacts. Hence the previous fluctuations must 
have been due to unxmown “actors that may still 
have been present after 1976. There was also an 
associatior. between the combined mortality and the 
fluctuatDrs in the incidence cf respiratory diseases 
in the community (figs lc and 3a). This Anding must 
be interpre:ed with cauion as the d=ta from the 
RCGP nay not be representative of the community 
as a whole.” If it is true, then either the short term 
changes iz combined mortahty resulte= from broad 
fluctuatons in the incdence of all respuratory 
diseases trat happened tc coincide with pidemics of 
whoopiag cough, or the fluctuations in the incidence 
of respi-etary diseases -epresented covert infection 
with B de-tussis in adults in whom zhe presentation 
can be etyp:cal as it can in mfants” '*; as there are no 
associations between tke long term combined mor- 
tality amd the rates of respiratory dis=ases (figs 1b 
and 3a) tke latter seems more likely. 

Time. s2ries analysis is an indirect measure of 
cause anc effect; it cer. anly suggest associations 
and sudport hypotheses. It is especially vulner- 
able to confounding phenomena as itis unable to 
exclude the possibility of an alternative factor 
showing a better temporal associaton.’? There 
is also a danger of applying many ca.culations and 
selecting -kose which ft a hypothesis, which is why 
such manipulations were limited i= this study. 
Is there therefore any further support for the hypo- 
thesis? Tke unusual resentation of whooping 
cough in zhe younger patients 1s additional evı- 
dence; ttis phenomercn hes also bzen reportec 
clinicaly©* and there is a pathcphysiologica: 
mechamizr..? Cherry’ and Miller = al,!° using 
indirec: rcethods that were differect from ours 
have shown similar epidemio_ogmal patterns 
and simlar excesses in mortality, and m 1931 
Stallybcass wrote: ‘Dunng the prevalence of 
whoop ng cough the rse ir the respiratory mor- 
tality (broachitis and Q1eumonia) under five years 
of age -s often corsiderably grea.er than the 
number cf deaths certified as from whooping 
cough."!© 

The namber and type of orgarisms reported to 
the PELS do not reflect the true incidence of diseas2 
in the zo mmunity so w2 must not dism ss entirely the 
role o7 other’organisms. Neither car we conclude 
that sick organisms d> not cause :ndsvidual deaths, 
merelr that they do not seem to affect changes in 
mnciderc? or are too rere to impinge on a population 


study. The only organism that showed any associa- 
tion wes M pneumoniae and it did not show any 
short term association before 1976 (figs 1c and 3c), 
or any long term association. Jt 1s also unlikely to 
cause substantial covert infant mortality; it 1s 
uncommon in pre-school children, rarely causes 
epidemics, and the severity increases with age.” 

We do not wish to imply that whooping cough is 
the major cause of SIDS. Even ıf all the excess 
deaths were due to whooping cough and half 
appeared as SIDS it could only account for 0-7% to 
11% of deaths attributed to SIDS from 1977 to 1980. 
It is of interest, however, that when notifications of 
whooping cough finally returned to their usual inter- 
epidemic low in 1984 (fig la), notifications of SIDS 
also declined (fig 2).* 

The implications of these findings are con- 
siderable. Professional and public complacency 
about whooping cough is one of the factors contri- 
buting to poor acceptance of vaccination. The rare 
dangers associated with immunisation have received 
a great deal of publicity; a more accurate measure- 
ment of the disease’s mortality is required so that 
doctcrs and nurses can make balanced decisions 
over the risks and benefits of protecting chidren. 
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SUMMARY Factors associated with maternal choice to provide milk for premature infants were 
investigated in 925 mcther‘infart pairs in five hospitels. A well educated, married, primiparous 
mother aged 20 or over who delivered a baby boy by caesarean section was nearly 1000 times 
more likey to choose ta express her milk than a mother who was poorly educated, single, 
multiparous, and aged under 20, delivering a female infant vaginally. Evidence from the five 
centres suggested that hospital stafi have little influenze on a mother’s choice of feeding method. 
The major differences between the populations of bazies whose mothers do or do not choose to 
provide milk, raise impertant issues concerning the imterpretation of data from non-randomised 
clinical trals of feeding premature infants. 


The use of human nik for feedimg premature weeks) were entered into a feeding study in five 
infants is controversial, but there is € widely held centres between January 1982 and March 1985. 
view tha: mothers should be encouraged to provide Details of the study design have been published 
their imfan-s with expressed breast mik as the sole elsewhere.” Mothers were free to decide whether to 
diet or ın conjunction with sipplementary nutrition. provide breast milk for thei infants. A research 
Our multicentre feeding studies have shown that nurse approached the mother within 48 hours of 
over twe thirds of motkers choose to provide their delivery to enquire if expressed milk was the 
premature babies with breast milk ' Cata from 925 intended feeding method; by 72 hours all mothers in 
mother‘infant pairs erebled us tc fimd out which the study had decided. This analysis is not con- 
factors influence this ckcice. The subject has already ceraed with how successful mothers were in provid- 
been irvestigated in mcthers of infars born at full ing breast milk, simply whether or not they chose to 
term.7* A similar dezaileč analysis of data from attempt it. 

mothers ol premature infants ought D answer two Table 1 shows the associated factors. Social 
important questions: firstly whether 3ealth profes- classes were based on the Registrar General’s 
sionals in neonatal unitsexert a major nfluenceona classification, and birth rank was defined as the birth 
mother’s feeding preference and hence the availabil- order of living children, the first born child ranking 
ity of preterm human milk n the umt: and secondiy, 1, and so on. Twins or triplets in this pregnancy were 
whether there are podalaton differences between ass:gned the same rank. 

mothe-s who do and co net choose to feed their €moking history was noted. Data on all the 
babies because such -formation haz a bearmg on  mcthers’ smoking history were not available for this 
the incerpretation of dacz from ths many non- anz_ysis and are being collected. Problems during 
randonised trials that have compared the effects of pregnancy analysed included toxaemia, infections, 
mothezs’ milk with another diet. surgery, anaemia, threatened abortion, and ante- 
partum haemorrhage. 

Although 925 mother/infant pairs were studied, 
infzrmation on social class and mother’s education 
was being collected in a formal interview at the time 
Premeture infants weighing less than 1850 g at birth of writing; data were not available for all patients for 
(mear birth weight 1370 g, meam gestation 31 the analysis of these two factors. 
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Subjects and method:. 
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Table 1 Association between categories and mother’s 
intention to provide breast milk 








Category No (%) of Pp 
mothers intending Value 
to provide 
breast milk* 

Mother’s education: 

University degree or 
professional qualification 56 (98) 
One or more subjects at 
GCE advanced level 58 (89) 
One or more subjects at 
GCE ordinary level or five 
or more certificates of 
secondary education (CSE) 187 (75) <0-0001 
One to four CSEs 55 (57) 
No qualifications 144 (54) 
Information not yet available/ 
unclassifiable 191 
Social class: 1 46 (96) 
2 108 (80) 
3 non-manual 47 (67) <0 0001 “ 
3 manual 207 (65) 
4 65 (68) 
5 14 (40) 
Information not yet 
available/ 
unclassifiable 224 
Birth rank: 1 385 (73) 
2 137 (60) <0 0001 
3 56 (56) 
4+ 32 (47) 
Parity: 0 276 (72) 
1 173 (68) 
2 68 ( 0 0005 
3 44 (58) 
4+ 47 (53) 

Delivery: caesarean 329 (73) n 

vaginal 275 (58) SVA 

Parent: marned 564 (68) 

single 45 (47) Se 
Mother’s age: 20 or over 553 (68) 
<20 34 (48) <0-0001 
Smoking history: 
First trimester-non-smoker 293 (69) 0-009 
smoker 179 (60) 
Information not yet avaiable 201 
Second trumester-non-smoker 312 (69) 0-0008 
smoker 150 (57) 
Information not yet available 209 

Centre 1 241 (72) 

Other centres 366 (62) ome 

Toxaemia 145 (72) 

No toxaemia 463 (64) 0:027 

Sex of Infant: boy 316 (68) 

gi 292 (63) goog 


*The percentage is based on the numbers of mothers in cach 
category 


Statistical analysis was by the x? test, Student’s t 
test, or logistic regression as appropriate; linear 
regression was not used because the dependent 
variable (choice to provide milk), was categorical. 


Results 


In an mitial analysis of the 925 mother/infant pairs, 
several factors were examined individually for their 
association with the mother’s wish to provide breest 
milk or another type of feed. Table 1 shows that a 
significantly greater proportion of mothers chose to 
provide their milk if they were better educated 
(p<0-0001), came from a higher social class 
(p<0-0001), had fewer living children (p<0-0001) or 
low parity (p=0-0005), were delivered by caesarean 
section (p<0-0001), or had had toxaemia in preg- 
nancy (p<0-027). Conversely, fewer mothers chose 
to express their milk if they were single parents 
(p<0-0001), were aged less than 20 (p<0-0001), or if 
they smoked in the first trimester (p<0-009) or— 
particularly—in the second trimester (p<0-0008). 
There was a strong trend (p<0-06) for mothers to 
provide milk for boys (after adjustment for other 
factors, this difference reached significance). In one 
centre (centre 1) a significantly higher proportion of 
mothers chose to provide breast milk when com- 
pared with the other four centres (p<0-002). Two 
further factors that were strongly associated with 
mother’s education and social class, and hence with 
intention to provide breast milk, were maternal 
height and head circumference (by Student’s t test, 
p<0-01); maternal weight was not associated. 

Factors not associated with the intention z0 
provide milk were: gestational age, birth weight, 
multiple births, whether the baby was small for 
gestational age, whether the mother had been 
transferred from another hospital (except in centze 
1), whether the mother lived outside a 10 mile radius 
of the neonatal unit, whether the father smoked, or 
whether the pregnancy was complicated by bleed- 
ing, infection, operations, or prolonged rupture of 
membranes. 

Table 2 shows the logistic regression model; 
intention to provide breast milk was the dependent 
variable. Only those factors ın the model that were 
significantly associated with the dependent vanatle 
are shown; these include maternal education, age, 
birth rank, marital status, the infant’s sex, and the 
mode of delivery. It should be noted that after 
inclusion of mother’s education or social class in the 
model the following factors associated with inten- 
tion to provide milk ceased to reach significance: 
maternal smoking, toxaemia of pregnancy, inter- 
centre differences, and maternal anthropometric 
measurements. In contrast, the association wizh 


50 Lucez, Cole, Merey, Licas, Deas, Bamford. 


Table 2 ads on choosing to pace breast milk for each 
significanti associated foc.cr in = ogistic regression model 








Factor Represent Valse Odds on 
teeffic emt electing to 
provide 
breast milk 
Mother’s rdacation: 
University cegree or 
profe sicnal qualtfication 3 53 4-3" 3631 
One or rore subjects 
at GWE edvanced level 1 63 3-9" 521 
One or more subjects 
at GCE ordinary level 
or foar o- more CSEs 073 40°" 221 
Matermal ag: (20 or over) 084 2-5* 23.1 
Birth ranz I 0-74 3-9*" 21-1 
Two parent femily 074 2-37 211 
Baby boy 045 2-5* 1 6:1 
Caesarear secuon 0-45 2-5* 161 
Constant “*aocst case’) ~1 97 0141 





t*p<0 00 , “p<0:02 


having a baby boy increased ir significar ce (p<0-02) 
after acjustment for other tectors. Im the ‘worst 
case’ for providing breest mi (mothe- having one 
to four cercficates of secondary education, or no 
qualificetions, age uncer 22, birth rank over 1, 
single parenthood, female peader and vaginal de- 
livery of baby) the odd: ən <2.ng so were 0-14:1 or 
1 in 7; the ‘best case’ occs (macther Aang a univer- 
sity degree or professional quaifications, and oppc- 
sites of tre above factors) c2re 128 _. 

The constant was s27 az -he ‘worst case’ for 
providirg breast milk; this wa. the bas line of the 
model anc the odds (D-14:2] zre the antilog of the 
constant. The antilogs of mdividua regression 
coefficients represent tte 1eiat-ve odds of providing 
breast milz compared with th= corresponding worst 
categorr—for example, the «Hs for a baby boy v a 
baby girl ere 1:6:1. Tre iafuence zf individuel 
factors on the absolute cdds -f a mother providing 
breast milk is derived as the anileg of tke sum of the 
constant and the individual regression cvefficient(s). 
In the ‘test case’ the absclute adds are the antilog af 
the sum pius the regres:1on cozfficients for mothers 
with higher educationa. qualicications. aged 20 or 
more, with a child of birtt rank 1. marned or 
cohabiting, with a male ca -c bom zy caesarean 
section; these odds are 128:L 

In the analysis each moher/infart pair was 
weighted equally. Thus -he ch ce mada by a mother 
with tw ns or triplets was representec more than 
once—im some instance: ihe xcoice was-different for 
each bady- A further cetailec analyse was under- 
taken ın which each mozher (rz ther thaq each baby) 
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was assessed equally. The associations between two 
factcrs—the infant’s sex or single parenthood, and 
the ntention to provide milk, were found to be 
strorger ın the 68 mothers who had had multiple 
births than in those who had singleton births; the 
significance for these two factors was therefore 
shghtly reduced in the weighted model for all 
subjects. For other factors, associations were the 
same as in the non-weighted model. 


Discussion 


There ıs little information on the factors associated 
with maternal choice to provide breast milk for 
premature infants Maternal feeding preference 
might be influenced by the special circumstances of 
premature delivery and by the mother’s need to 
prov.de milk in an unphysiological manner—that 1s 
by manual or mechanical expression of the breast. 

Fcr some of the factors analysed our data are 
sunikr to those obtained for mothers of infants born 
at te-m. Maternal education had a strong influence; 
an analysis of the raw data showed that 98% of 
motkers with university degrees or higher profes- 
sione] qualifications chose to provide their milk, 
compared with 54% of those with no educational 
qualifications. A simular trend has been described in 
babies born at term 8° Mothers’ feeding pre- 
fererce was better predicted by maternal education 
than by social class, though social class still showed a 
strorg correlation as in mothers of babies born at 
term? 4 6 

Scme investigators have found that prımiparous 
motkers are more likely to breast feed than multi- 
parous ones’®'!; but others have not.8 ? In this 
stud”, after adjusting for other factors, mothers with 
a first child were over twice as likely to provide their 
milk than those with one or more living children. 
Thouzh this might be associated with family com- 
mitments, it has been pomted out that multiparous 
mothers of infants born at term are influenced by 
their previous experiences of infant feeding! and so 
the recent increase in the incidence of breast feeding 
has meant that pmmiparous mothers could be 
expected on statistical grounds to have a higher 
incicence of breast feeding. 

Tre observed association between maternal age 
and 3reast feeding ın other studies has depended on 
the method of analysis. Three group analyses have 
indicated that it is the oldest and youngest mothers 
who are least likely to breast feed.? 8 In this study 
we ‘ound no less intention to provide milk with 
advancing age, but in young mothers (under 20 
years of age) there was a pronounced reduction in 
the aroportion choosing to do so Single parents 
were about half as likely to provide their milk even 
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after adjustment for age (single parents have a lower 
mean age than the rest of the population) 

Interestingly, mothers were significantly more 
likely to provide breast milk for boys. This effect 
was especially noticeable ın mothers with multiple 
births. Most major studies do not report differences 
between sexes in the incidence of breast feeding 
following full term delivery.’ !° Duration as 
opposed to incidence of breast feeding has been 
observed to be greater in girls for certain subgroups 
of mother/infant pairs,'* but this may be related to 
the greater ‘demand’ for nutrients by boys rather 
than the mother’s attitude to the sex of the child.’ 
Sumner and Fritsch!® suggested that psychosexual 
factors might influence the mother’s attitude to- 
wards breast feeding a baby boy; these investigators 
monitored telephone requests for medical informa- 
tion by new parents in the period immediately after 
birth and noted that there were twice as many 
requests for information about the breast feeding of 
boys than of girls. In another study, however," a 
similar sex imbalance was found with respect to 
requested information about bottle feeding, perhaps 
indicating that there is greater parental concern 
about boys, though not necessarily implying any 
sexual connotations. In the present study we did not 
know what proportion of parents were aware of the 
poorer clinical outcome of premature baby boys, but 
such an awareness could have engendered the 
feeling ın the mother that everything possible should 
be done to help a vulnerable child. The surprisingly 
high prevalence of mothers choosing to provide 
breast milk for infants born by complicated delivery 
(caesarean section) might be explamed in similar 
terms. 

Analysis of the raw data (table 1) indicated that 
cigarette smoking by the mother, especially in the 
second trimester, gave a negative correlation with 
the choice to provide breast milk. This effect was no 
longer significant after adjustment for mother’s 
education but strong trends remained, suggesting 
that there may be a different attitude to breast 
feeding among smokers Guise and Prendergast 
(unpublished observations) found a significant cor- 
relation between smoking and bottle feeding in 
mothers of babies born at full term, this has also 
been reported by others. Paternal smoking be- 


haviour was not found to be significant ın this study _ 


It was interesting that no effect of birth weight or 
gestational age was found, and even extreme pre- 
matunty (47 babies had fused eyelids at birth), 
seemed to have no influence on the mother’s feeding 
preference. Multiple births, and (with the exception 
of one centre) transfer to another hospital m the 
neonatal period, did not seem to deter mothers from 
choosing to provide breast milk. 


It is of clinical relevance to know whether medical 
staff had any influence on the initial feeding pre- 
ferences of mothers of premature babies. The five 
centres in this study (Cambridge, Ipswich, Kings 
Lynn, Norwich, and Sheffield) differed substantially 
m nature, degree of specialisation in neonatal 
intensive care, and distribution of social class of the 
subjects. It is reasonable to suppose that these 
centres may also have differed in medical staff 
attitudes to maternal feeding practice. Three centres 
took a special interest in human milk feeding and 
had a human milk bank. The intercentre variation, 
however, that was observed in maternal feeding 
preferences (table 1) was not seen after adjustmeat 
for differences between centres in social class and 
mother’s education. Hospital staff are therefore 
unlikely to play a major part in influencing a 
mother’s choice to provide milk for her premature 
mfant, though this might not be the case with 
respect to the ‘success’ of mothers who do choose to 
provide their milk; we are currently investigating 
this hypothesis. 

We have shown that the population of infan-s 
whose mothers choose to breast feed them differs 
from the population of infants whose mothers do 
not. This has important tmplications for the inter- 
pretation of published data from trials of feeding 
preterm infants and for design of future trials. A 
non-random comparison of the clinical outcome in 
infants fed maternal milk and those fed—fcr 
mstance—on a formula would be misleading in thet 
some major differences in outcome might be associ- 
ated with group differences in factors such as social 
class, method of delivery, birth rank, parents’ 
behaviour, and sex distribution rather than with diet 
alone. 

Our findings have shown that a mother’s choice to 
provide breast milk for her premature infant 15 
largely predictable from her education, parity, 
method of delivery, age, whether she is a single 
parent or not, and from the sex of the infant. In 
those mothers for whom all these factors are against 
providing mikk, there ıs a 1:7 chance of domg so. In 
contrast, when these factors are in favour, the 
chances are 128:1; thus in the ‘best’ case there i3 
nearly a 1000 times greater chance than in the 
‘worst’ 
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Infective endocarditis in neonates 


C O’CALLAGHAN AND P MCDOUGALL 


Department of Neonatology, Royal Children’s Hospital, Melbourne, Australia 


SUMMARY Five patients with neonatal infective endocarditis were reviewed, two of whom 
survived. Infection was caused by Staphylococcus aureus in four and by Candida albicans in one. 


All cases of bacterial endocarditis had clinical 


signs of septicaemia, positive blood cultures, 


thrombocytopenia, microscopic haematuria, and heart murmurs. Three developed skin abscesses 
early in their illnesses. Three patients had two dimensional echocardiographic studies that 
showed bacterial vegetations. One of these studies was done before the heart murmur could be 
heard. We suggest that echocardiography in conjunction with the clinical picture described may 
help in making an early diagnosis of endocarditis in neonates. 


Bacterial endocarditis in neonates is a rare and 
usually fatal disease; the first survivor was reported 
in 1983.! We became interested in the disease after 
two patients in our neonatal unit survived. We 
therefore reviewed all five cases of neonatal infec- 
tive endocarditis seen at this hospital over the past 
10 years to see if we could find similarities that could 
lead to earher diagnosis and treatment; this is the 
largest published series that we know of. 


Case reports 


CASE 1 

A boy weighing 1000 g was born by spontaneous 
vaginal delivery at 28 weeks’ gestation. He required 
resuscitation after birth with endotracheal ventila- 
tion. Sodium bicarbonate and dextrose were given 
through a catheter in the umbilical vein. His Apgar 
scores were 1 at one minute and 3 at five minutes. 
He was transferred to this hospital. 

Initial management included mechanical ventila- 
tion, intravenous fluid replacement, and treatment 
with penicillin and gentamicin. Vascular access 
catheters were inserted in the radial artery and a 
central vem. At 7 days of age a patent ductus 
arteriosus was confirmed by two dimensional echo- 
cardiography. The heart was structurally normal 
and the baby was successfully treated with indo- 
methacin. 

At 15 days of age he had an abscess over the left 
posterior iliac spine; a full blood count showed 
thrombocytopenia and analysis of the urne showed 
microscopic haematuria. Methicillin resistant 
Staphylococcus aureus was cultured from pus from 
the abscess, and from the cerebrospinal fluid, blood, 


53 


and tracheal aspirates; he was treated with intra- 
venous vancomycin. 

At 26 days of age the baby had not improved and 
a systolic murmur could be heard. Echocardio- 
graphy showed vegetation round the mitral valve. 
Despite the addition of fusidic acid to his treatment 
he continued to deteriorate and died at 28 days. 

The diagnosis of vegetative bacterial endocarditis 
due to methicillin resistant $ aureus was confirmed 
at necropsy, together with lung changes consistent 
with bronchopulmonary dysplasia. There were also 
periventricular cystic changes and a cerebral 
haemorrhage. 


CASE 2 

A girl weighing 2800 g was delivered by elective 
caesarean section at term. She required resusci- 
tation with endotracheal ventilation. Sodium bicar- 
bonate and dextrose were administered through a 
catheter in the umbilical vein. Her Apgar scores 
were 1 at one minute and 9 at five minutes. 

She was slow to begin breast feeding and despite 
the early passage of normal meconium she devel- 
oped progressive abdominal distension. At 4 days of 
age she underwent a laparotomy for severe necro- 
tising enterocolitis of the entire colon. Treatment 
included penicillin, gentamicin, and metronidazole. 
Vascular access catheters were inserted in the radial 
artery and a central vein. No organisms were grown 
from cultures. 

A systolic murmur accompanied by congestive 
cardiac failure was heard postoperatively. An atrio- 
ventricular canal was diagnosed by two dimensional 
echocardiography and she was treated with digoxin 
and diuretics. At 23 days of age, having received no 
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antibiotics for seven days, sh2 showed clinical signs 
of septicaemia. S aureus was cultured from her 
blood anc she was treated wath fluclcxacillin and 
gentamicin. At 25 days of age she devSoped nodal 
rhythm and multiple sadraventricular and ventri- 
cular archythnues. She died three days ater despite 
full intensive cere. 

Necrcpsy showed vegetations on the pulmonary 
valve with extension into the maim pulmonary 
artery, waich had ruprcred There was an atrio- 
ventncular canal and patent cuctus arteriosus. The 
bowel showed necrotising erterocolits and there 
was an adscess in the loops of smal. bowel. 


CASE 3 

A boy weighing 310C g was born at term by 
spontaneous vaginal delivery followirs an uncom- 
plicated pregnancy. Hs cordition at delivery wes 
good. Ee started breast “eeding and wes discharged 
when 5 dars old. 

At 2° days he developed a fever, < generalised 
rash, and malaise. Cul-ures of tlood, swabs of the 
skin lesions, and a specimen of ume aspirated 
suprapubiczlly grew S aurens that we: sensitive to 
gentam.c:n. A full blood 2xaminaticn showed a 
platelet count cf 10 000x LC°/I. Despite initial treat- 
ment with penicillin acd gentamicin he failed to 





responc. At 27 days of age a swab from a skin 
pustule grew methicillin resistant S aureus; treat- 
ment with vancomycin and rifampicin was started. 
At 28 days a pansystolic murmur was heard and 
two cimensional echocardiography showed a mobile 
vegetation attached to the papillary muscle of the 
mitrel valve (fig 1). Fundoscopy showed four 
chorivretinal atrophic areas and computed tom- 
ography of the brain showed several embolic areas. 
Actibiotic treatment was continued for six weeks, 
and echocardiography at 7 weeks of age showed no 
evidence of vegetations. At discharge he had com- 
pletely recovered with no obvious sequelae. 


CASE. 4 
A boy weighing 800 g was born at 26 weeks’ 
gestetion and transferred to this hospital shortly 
after delivery. The mother’s membranes had been 
ruptured for four days before delivery and there had 
beer a small antepartum haemorrhage. Apgar 
scores at birth were 6 at one minute and 9 at five 
minutes. He was intubated, ventilated at low venti- 
lator settings, and treatment was started with peni- 
cilur and gentamicin. Initial cultures showed no 
evid2nce of sepsis and his clinical condition was 
consistent with hyaline membrane disease. 

Az 2 days of age an echocardiogram was done 
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Fig1 Tve dumensionel echocardiogram ‘epical four chamber vie-v) showing pedunculated vegetation in left ventricle 
attached -o papillary muszłe RA=right atrium; RV=right ventricle: TV=tricuspıd valve, MV=mutral valve; LV=left 


ventric e, P/=pulmonary valve, and V=vszetation 


which showed normal cardiac anatomy and no 
evidence of a patent ductus arteriosus. Methicillin 
resistant S aureus was cultured from surface swabs. 
At 8 days he developed persistent metabolic acidosis 
and methicillin resistant $ aureus was isolated from 
blood cultures; he was treated with vancomycin, but 
on day 10 methicillin resistant S aureus was isolated 
from a pustule on his chest. At 25 days, nine days 
after the vancomycin had been stopped, he again 
developed metabolic acidosis, his white cell count 
was high, platelets were normal and methicillin 
resistant S aureus was again isolated from blood 
cultures. Clotting studies were normal and a chest 
x-ray picture showed bronchopulmonary dysplasia. 
Treatment with vancomycin and rifampicin was 
started. A abscess developed on the left wrist and 
another on the upper arm, and methicillin resistant 
S aureus was isolated from the pus. The cranial 
ultrasound scan was normal. Two dimensional 
echocardiography, however, showed a peduncu- 
lated vegetation ın the left atrial appendage (fig 2). 
The methicillin resistant S aureus isolated from the 
blood cultures was sensitive to vancomycin, rifam- 
picin, and fusidic acid, but because of possible 
antagonism between vancomycin and rifampicin, 
rifampicin was replaced by fusidic acid. 

He was extubated at 7 weeks of age at which time 
he became grossly oedematous with a serum albu- 
min concentration of 19 g/l. This resolved after 
infusion of albumin and restriction of fluids. Anti- 
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biotics were continued for seven weeks, at which 
time cardiac ultrasound scan showed a slight 
decrease in the size of the vegetation. He was 
discharged when 12 weeks of age. When reviewed at 
12 months of age neurological and developmen-al 
examinations yielded normal results. A further 
echocardiogram showed that the vegetation had 
disappeared. 


CASE 5 
A girl weighing 1500 g was delivered at 37 weeks’ 
gestation by caesarean section because of falling 
oestriol concentrations in the mother’s urine; she 
had had an antepartum haemorrhage at 32 weeks. 
The infant’s Apgar scores were 2 at one minute and 
5 at five minutes and she responded to three minutes 
of endotracheal ventilation. At 24 hours of age she 
developed tachypnoea and became unwell. Cultures 
of blood and cerebrospinal fluid grew S aureus and 
she was treated with flucloxacillin and gentamicin. 
Her condition deteriorated and she developed dis- 
seminated intravascular coagulation. An exchange 
transfusion was carried out but her condition con- 
tinued to deteriorate and she required mechanical 
ventilation. She developed severe cholestatic jaun- 
dice, and acute hepatic necrosis was suspected. 
Three further exchange transfusions were carried 
out; despite full intensive care she died at 19 days of 
age. 

Necropsy showed peritonitis, pleurisy, peri- 
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Fig2 Echocardiogram of a vegetation ın left atrıal appendage (long axıs view) PV=pulmonary valve; LA=left atnum; 


RV=night ventricie, MV=mutral valve, and V=vegetation 
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carditis ‘focal necrotic ‘esiovs m the spleen, and 
hepatic necrosis. There was systemic candidiasis 
with leao in many egan: includime the brain. 
Candida pericarditis and my-carditis were present 
with a vegetation on the mitral valve that was 
thougat tc be the origin of the septic foci in the other 
organs. 


Discuss. om 


The murber of reports of infective erdocarditis in 
children have increased durng the past 10 years 
Symchyct et aP reported an acidence of about 3% 
among 1[0 neonatal n2crepsies carried out in one 
year, but other studies repo-ted lower figures * > 
The true incidence is cifficult z:o determine. 

There seems to be an iicreased incidence of 
bacterial 2ndocarditis i2 chilc>en who require resus- 
citation at birth and subsequent inensive care, 
especially -f central verous Lnes are inserted.! 
Three of Dur five cases had ked centra venous lines 
in place Eefore the encccardizis developed. All five 
were clincally unwell end hed blood, erebrospinal 
fluid, anc urine taken for cu ture bere antibiotic 
treatmen. was started 

Prev cus studies heve reported mat the der- 
matolozical lesions of endocarditis suct as Janeway’s 
spots, Dsler’s nodes, and Roth s spcis are seen in 
less then 5% of paedia`ric patierts. “1 our patients 
skin atszesses or pustes that were thought to be 
seedlings of infection rom ñe cardizc vegetations 
appeared in three of tre fouz patients with bacterial 
endocarditis. Two of tae fixe developed petechia 
during their illnesses. 

The first echocardiozraphre diagnos of bacterial 
endocarditis was in 1677 by an M mode scan.’ In 
1983 Kavey et al found that &% of the children with 
infective endocarditis that trey 2xam:aed had echo- 
cardiogrerhic findings compatible wath the diag- 
nosis.” ‘vegetations as small as 1-3 nm could be 
seen.!© 

Murxirs or changing murmurs were present in all 
four patats later in <heir d_nesses. Thrombocyto- 
penia and microscopic haermaturia were present in 
all Ladies at an early stege. In wo cases the 
deve_opnent of a murmur l2d to two dimensionel 
echocersiographic examination that showed a vege- 
tation. In one case, witk tke clmical signs cf 
septiceenxa, skin pustules. xaematura, and throm- 
bocytcperia, two dimensiznal echocardiography 
showed a vegetation in the left atral appendage 
before a murmur could be detected. Fourteen days 
earlier a patient with smilar signs wes treated with 
vancomycin for 10 dav: after methıc lin resistant $ 
aureus had been isolated frem cultures. Echocardio- 


grapoy at that stage might have shown a vegetation 
and resulted in a prolonged course of antibiotics 
witk the hope of preventing further damage. Inter- 
estiugly in older children the mean duration of 
sym>toms before the diagnosis of bacterial endocar- 
ditis is 35 days. 

With the increasing availability of two dimen- 
sional echocardiography neonates with septicaemia, 
especially if ıt ıs prolonged or recurrent, and skin 
pustules, haematuria, and thrombocytopenia, may 
war-ant a cardiac scan to search for vegetations 
before a heart murmur has developed. 

Non-bacterial endocarditis is an important predis- 
posmg factor to the development of bactenal 
enddcarditis because it may form a nidus for 
bac:erial superinfection and increase the possibility 
of embolisation. In one study of neonates who died 
10% had evidence of thrombotic endocarditis at 
neccopsy.? Eighty per cent of them had had an 
intracardial central venous catheter inserted. The 
imt al event in the development in thrombi is 
thoaght to be endocardial damage, presumably 
traumatic in these cases. 8 |! Congenital heart 
disease is also an important predisposing factor, and 
it vas present ın one of our patients. In addition, 
one report suggested an association between persis- 
ten: fetal circulation and non-bacterial endocardial 
thrambosis in neonates.'? 

In bacterial endocarditis the bacteraemia ts 
usually low grade and constant, and detectable in 
Ti-96% of the first blood cultures. This is increased 
to mezrly 100% if three blood cultures are taken. S$ 
aureus has become an increasingly common cause of 
encocarditis since antibiotics have been used, and ıt 
is more virulent than other bacterial causes of endo- 
carditis. The complication rate 1s higher, congestive 
carchec failure occurs more often, and mortality 1n- 
creases. The treatment of infection by methicillin 
res stant $ aureus with vancomycin alone is usually 
sat sfactory. There is some evidence, however, that 
the eddition of rifampicin or fusidic acid may 
ımzrove the response, particularly for endocarditis 
or when skin infection occurs during treatment. 
Minimum inhibitory concentrations and minimum 
bactericidal concentrations of any antibiotic used in 
the treatment of endocarditis should be routinely 
tesed.'* '5 The serum bactericidal titre should be at 
least 1/8-1/16, and preferably higher. 

Fungal endocarditis in neonates is rare, and we 
focnd no other case reports. The diagnosis in our 
case was made at necropsy, and there was concur- 
reat endocarditis and pericarditis. The occurrence of 
pecicarditis has not been descnbed in neonatal 
fumgal mfections, and in neonates with bacterial 
endozarditis it has only been reported once pre- 
vicusly. 
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Insulin dependent diabetes in thalassaemia 
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* Paediatric Division, Arcspzdale S Amna, Ferrara, Paedictric Clinics of the tUniversity of Milan at Monza, 
and the Jaiversities o” Milan, §Ba-, and ||Catana 


SUMMARY Diabetes mellitus was observed in 29 of 448 patients with thalassaemia major 
attendin2 seven Italian centres. Tvelve patients, at onset of clinical diabetes, presented with an 
asymptomatic glycosuria 13 with <etosis, and four with ketoacidosis. All were diagnosed after 
1979, at a mean age cf17 years. Mean age at diagnosis of diabetes was lower in patients born in 
the last two decades. Ir these petients transfusions were started at a younger age and pre- 
transfus:on haemoglobin concentration, serum ferritin concentration, incidence of liver disease, 

. and tke presence of a family histcry of diabetes were higher than in patients born previously. 
Although 27 (93%) cases had iron chelating treatment the mean serum ferritin concentration was 
5600 mel 25 (92%) of these pacients had signs of liver impairment. The determination of 
C peptide in 10 pacients showed a wide variatiom in pancreatic B cell function, and insulin 
requirenents rangec Ketaeen 0-12 and 1-72 U/kg body weight. Metabolic control was generally 
poor. Tae onset of dicbetes mell-us was followed in most patients by the appearance of other 
endoc-ime or cardizc ccmplicaticns, or both. Fourteen patients died within three years of 
presenting with overt Ciad2tes. Ha2mosiderosis, liver infections, and genetic factors seemed to be 
crucial in diabetes development. Thalassaemic patiznts developing clinical diabetes mellitus are 
at high risk for other complications and should be strictly monitored, especially for thyroid 
impairrr ent. 


In recen: years there have been many reports of ofathies were used for data collection. Treatment 
impairnent of glucose tœerance in thalassaemic by blood transfusion was the same at all centres. 
patients who had rece.ved =requent transfusions.“ The concentration of haemoglobin at which trans- 
No detailed descriptions of diabetes ic thalassaemia fusions were given was gradually increased from 
and its complications, 1>¥ev2r, have Leen reported. S(—60 g/l ın the 1960s to 115-120 g/l in the 1980s 
The presert study was ucdertaken to investigate the according to national protocols. Desferrioxamine 
mcidemce and clinical and epidemiological charac- mesylate (Desferal, Ciba Geigy) was given intra- 
teristics of diabetes developing in thalassaemic muscularly from the early 1970s and by subcu- 


patien-s who had had mzqy blood -ransfusions. taneous infusion in all patients older than 3 years 
from 1978-9. Not all patients comphed consistently 
Patien-s and methods w.th this treatment 


A diagnosis of diabetes was made on either the 
The sudy was carriec out of all ceses of insulin classical symptoms or the concentration of fasting 
dependen! diabetes rel itcs observec in a series of ptasma glucose being above 7-8 mmol/l on several 
448 patierts with 8 tia.assaemia mejor who were _ occasions, or both; this is according to the National 
diagnosed between 197C aad 1983 ard followed up Luaabetes Data Group criteria.” In each case meta- 
at the departments o1 >aediatrics in clinics in Bari, bolic control of diabetes was assessed on the 
Catana. Ferrara, Genoz, Milan, and Turin in Italy = p2rsonal knowledge of the patient, the concentra- 
Standard “low sheets speci“izally designed to record tion of fasting blood glucose, the concentration of 
the history of thalasscemia, any fanily history of gřucose in a 24 hour urne sample, and the results of 
diabetes in first and second grade relatives, the gycosuma monitoring at home. Poor contro] was 
clinical onset of diabete: mellitus and the successive acbitrarily defined as the presence of persistent 
history, end’ the coexisterce of cther endocrin- gycosuria or acetonuria or a fasting blood glucose 
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concentration above 11-1 mmol/l, or both. Unne 
analysis, liver function tests, thyroid function tests 
(triiodothyronine(T3), thyroxine(T4), thyroid stimu- 
lating hormone (TSH) by standard radioummuno- 
assay techniques), fundoscopy, and electrocardio- 
graphy were carried out by all the centres at regular 
intervals. The test for thyrotrophin releasing hor- 
mone (TRH) was performed only when there were 
clinical or laboratory indications. Thyroid function 
was defined as uncompensated when there were 
increased TSH and decreased T; concentrations or 
when the concentration of TSH was too low in 
comparison with that of T, or when there was a 
blunted TSH response to the admuustration of 
TRH. 

Concentrations of serum ferritin were determined 
by radioimmunoassay’ at a serum dilution of 1:1000 
(normal concentrations (SD): men, 108 (68) ug/l, 
women, 32 (25) ug/l). Residual B cell function was 
assessed in only 10 patients by C peptide concen- 
trations after stimulation with intravenous arginine: 
24 hours after insulin injection arginine hydro- 
chloride (0-5 g/kg body weight, maximum 25g) was 
injected over 30 minutes, and blood samples were 
collected at 0, 30, 60, 90, and 120 minutes after the 
start of the infusion. Percutaneous liver biopsy was 
performed in 12 patients who had biochemical signs 
of parenchymal liver damage; informed consent was 
obtained from parents or patients, or both. 


Results 


A total of 29 cases (6-5%) of diabetes mellitus (13 
male, 16 females) ın 448 patients with thalassaemia 
major, all diagnosed after the tenth year of life, 
were observed in the seven centres. Altogether 19 
cases were observed in Ferrara, five in Milan, two 
each in Bari and Genoa, and one in Catania; no 
cases were reported in Turin. 


MEDICAL HISTORY UP TO TIME OF DIAGNOSIS OF 
DIABETES 

Mean age at the start of blood transfusion treatment 
was 13 months for males (range 4-24 months) and 20 
months for females (range 3-54 months). In 27 
patients (93%) iron chelation treatment was given: 
they received chelation treatment intra-muscularly 
for a mean period of six years (range 1-10 years). 
The details of treatment were available in only six 
patients: they had a mean dose of desferrioxamine 
170 mg/kg/week (range 11-500) and a mean number 
of doses per year of 154 (range 76-250). Twenty five 
of the 27 (92%) (of whom 24 were previously 
treated intramuscularly) received subcutaneous 
chelation treatment for a mean of 4-9 years (range 
1-8 years). Details of treatment were available in 
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only 17 patients: they had a mean dose of desferri- 
oxamine of 155 mg/kg/week (range 50-280) and a 
mean number of doses per year of 233 (ranze 
60-340). The serum ferritin concentration at the 
time of onset of diabetes mellitus was available in 26 
patients and ranged from 2300 to 10 600 ug/l (mean 
5600). Twenty five of these patients had undergone 
splenectomy between one and 11 years of age. 

Liver impairment was present in 25 of the 27 
patients for whom data on liver function were 
available, and the age when diagnosed ranged from 
1 to 21 years, with a mean of 12-6 years in males and 
8 years in females. Liver function data in the year 
preceding onset of diabetes were available in 24 
cases and nine had persistently mcreased serum 
aspartate transaminase activities. Seven experienced 
an episode of acute hepatitis during this period. 
Histological examination of liver parenchyma per- 
formed in 13 patients (12 at biopsy and one at 
postmortem examination) showed siderosis of 
hepatocytes (grade 1 to 4) in all cases, in addition 
five had chronic persistent hepatitis, one chronic 
active hepatitis, and four cirrhosis. No patient had 
signs or symptoms of heart disease before diagnosis 
of diabetes. 

Oral glucose tolerance was tested in 24 patients 
before the onset of diabetes mellitus. Impaired 
glucose tolerance was present in two patients five 
years before the onset of clinical diabetes, in two 
patients two years before onset, and in two one year 
before onset, and in the others a few months before 
onset. One patient was found to have a condition 
similar to maturity onset diabetes and remained well 
controlled for over a year, the only treatment being 
a restricted carbohydrate diet. A family history ia 
first or second degree relatives with insulin depen- 
dent diabetes was present in six patients, seven 
patients had a relative with type I maturity onset 
diabetes. Two pairs of siblings with diabetic thalas- 
saemia were reported. 


DIABETES MELLITUS 

There was a wide range of symptoms at chmical 
onset of diabetes from asymptomatic glycosuria (12 
cases) to ketosis (13 cases), or ketoacidosis (four 
cases). The mean age at diagnosis was 17 years 
(range 11-24). There was a progressive decrease of 
age at onset of diabetes mellitus with the calendar 
year of birth (figure). While none of the 80 patients 
born before 1964 developed diabetes before the 15th 
year (group B, table), nme of the 146 patients born 
in the following period presented clinical signs 
between 11 and 14 years (group A). In the younger 
group (group A) transfusions were started earlier, 
there were higher concentrations of serum ferritin, a 
higher incidence of liver disease and acute hepatitis 
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Yecr of Eirth 
Figure Age at diagnosis of diabewes relaied D year of birth. 


Table Comparison of cheracteriatics at time of diagnosis 
in paters developing dicbztes before the agzof 15 years 
‘group£) ard after 15 yeazs (group B) 





Group A Group B 





(n=9)  (n=20) 

Males 4 
Females 5 11 
Median cg2 et diagnosis of diabetes 

(years) 12 18 

Range 11-14 15-24 
Median age at first blood 

transãīson (months) 8 21 

Range 3-24 6-54 
No of patiencs with pre-transfusional 

haerrozlobin concentratioas of 

over LD g1 (%) 6 (63) 9 (45) 
Theoretical subcutaneous iron 

cheletibn® (%) 8 (89) 19 (95) 

Med-aa duration (years) 7 5 

Range 0-8 0-8 
Concertzauon of ferritin (yl) 

Med an 5600 4250 

Range 4£50-94(C 2300-10600 
No of patients who unde-weat 

splerestomy (%) 7 Ty 18 (90) 
No of 3etrents with chron: 

hver Gszase (%1 9 (100) 16 (80) 
No of ><teas with acute 3epatitis 

within cne year before diz gnosis 

of d-avetes (%) 3 Be 4 (20) 
No of patens with a posrive 

family Listory 

Typz 1 dianetes (%) 3.6 ©) 317 (18 

Typ2 II diabetes (%) 37 (3) n8 (22% 


*Compl-aace with treatmen ~as unknown 


in the 12 months before diagnosis of diabetes and a 
higher incidence of a positive family history. 
The mean daily msvlin requirement: in this series 
was 0-98 U/kg body weight (range #-15-1-72). Ih 
generel te-ms the metzbolic control wes good in four 
patiencs, poor in eighz, and very pooz in 17. There 
was £ negative correlation between insulin dose and 
metab>.1¢ control. The determunatior. of C peptide 


concentrations in 10 patients from Ferrara showed a 
variction in pancreatic B cell function: it was 
increased in one, normal in three, and reduced in six 
case. Eleven patients (38%) developed heart 
disezse six to 36 months after the onset of diabetes. 
In 23 patients the coexistence of other endocrine 
disease was reported: five had hypoparathyroidism, 
19 bad hypogonadism, and 14 had hypothyroidism 
(12 primary and two secondary). No cases of adrenal 
failure were seen. None of the patients developed 
clinizal complications of diabetes possibly because 
of the short follow up after diagnosis of diabetes 
(mean 32 months, range 0-81). 

Fourteen patients died within three years of 
developing overt diabetes. Causes of death were 
ketcacidosis with cardiac failure in one patient, 
refractory heart failure associated in several cases 
with severe arrhythmias or cirrhosis, or both in 10 
patients, and cerebral thromboembolism in two 
patiznts. One patient died at home from unknown 
causes 


Discussion 


Glucose intolerance and diabetes mellitus are pos- 
sible complications in patients with thalassaemia 
major treated with transfusions. Possible patho- 
genz2tic conditions are pancreatic cell destruction 
with consequent insulin deficiency,)?5 liver 
derangement with consequent insulin resistance,” !! 
and genetic factors.* > All these, either singly or 
together, have been found in our patients with 
diabetes mellitus. In addition 28% of these patients 
devzloped diabetes mellitus shortly after an acute 
virel hepatitis infection. This suggests that some 
hepatitis viruses might precipitate diabetes mellitus 
in thalassaemic patients. No data regarding the 
clirical picture of diabetes mellitus that complicates 
tha.assaemia major have been reported. We found 
abrormal glucose tolerance at various stages before 
the appearance of diabetes mellitus: from five years 
to only a few months before. A wide range in insulin 
requirements and a high incidence of poor metabolic 
cortrol were observed. 

During the short period of follow up, disease of 
the retina, glomerular microvasculopathy, or clinical 
sigas of neuropathy were not observed. Two patients, 
however, who had undergone splenectomy died one 
year after the onset of diabetes from cerebral 
thromboembolism. Rheological factors, due to dia- 
bezes, such as enhanced platelet aggregation,” 
increased blood viscosity, red cell rigidity, and 
distorted prostaglandin homoeostasis!* 15 might 
hase contributed to the vascular accident in these 
patients. A high incidence of heart disease of 
vacying clinical severity and a high incidence of 


endocrine complications were present ın our popula- 
tion. The majority of the 29 diabetic patients with 
thalassaemia had hypogonadism (19/29) and hypo- 
thyroidism (14/29). The precise relation between 
diabetes mellitus and thyroid disorders is not clear. 
A possible immunological disturbance was sug- 
gested by some authors ' In our patients, however, 
the antithyroglobulin and thyroid microsomal anti- 
bodies were not present. Heavy iron deposits have 
been found in the thyroid gland in patients with 
thalassaemia, therefore iron toxicity 1s probably the 
common factor that causes diabetes mellitus and 
other endocrinopathies in some patients. 

Before the introduction of subcutaneous chelation 
treatment diabetes mellitus was reported to have 
occurred at mean age of 17-9 (5-2) years (range 
11-25 years).'° The overall prevalence of overt 
diabetes ın 47 thalassaemic patients older than 11 
years was 23-4%.'-> Most of our patients had iron 
chelation treatment subcutaneously with desfern- 
oxamine on average for 4-9 years. We expected that 
iron chelation would have been followed by a 
reduced incidence of diabetes mellitus and an 
increased age of presentation. In our series we 
found diabetes mellitus ın 29 out of 182 thalassaemic 
patients (15-99%) who were older than 10 years. 
Our data show that prevalence is lower in chelated 
than m unchelated patients, which is what we 
expected. 

Age of presentation, however, has decreased 
progessively over the years (figure) and instead of 
being higher was lower in chelated patients. These 
data seem to suggest that administration of desfern- 
oxamine has precipitated the earlier appearance of 
diabetes mellitus. This 1s unlikely, however, as a 
diabetogenic property of desferrioxamine should 
also have caused an increased incidence of diabetes 
mellitus. There must be other causes to explain the 
earlier appearance of diabetes mellitus ın thalas- 
saemic patients who had undergone chelation 
treatment. The reasons might be: (1) underdiagnosis 
or undernotification of diabetes mellitus, or both, in 
the years preceding the subcutaneous admunistration 
of desferrioxamine. This seems very unlikely, if not 
impossible, as it is difficult to believe that diabetes 
mellitus could remain undiagnosed, (it) a relative 
excess of milder cases of thalassaemia in the past 
years, due to the early death of the patients more 
severely affected. This hypothesis is very likely and 
may explain the later presentation of diabetes 
mellitus in the past; (iii) increased iron load in the 
younger patients (group A) due to the mcreased 
amount of transfused blood not balanced by 
increased chelating treatment. Before 1980 our 
patients were transfused when their haemoglobin 
concentrations were about 95 g/l. Starting from 1980 
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the transfusion regimen was modified, according to 
the suggestion of Propper et al who proposed 
transfusion at haemoglobin concentrations of about 
115-120 g/l." This regimen was supposed to prevent 
skeletal abnormalities and hypersplenism without 
requiring an increased amount of blood, which 
would worsen the iron overload. 

Althouth our previous evaluations seemed to 
confirm the Propper data, a recent analysis showed 
that there is, on the contrary, a direct correlation 
between pre-transfusional haemoglobin concentra- 
tions and blood consumption (unpublished data}. 
This suggests that most of our patients on the 
regimen maintaining a higher haemoglobin concen- 
tration received amounts of blood greater than those 
transfused ın the past and therefore received greater 
amounts of iron. In addition, the greater number cf 
transfusions increased the risk of viral infections. 
This might be the cause of the earlier occurrence af 
diabetes mellitus. On the basis of these observations 
we do not transfuse until the haemoglobin concen- 
tration is lower (about 105 g/l). If we are correct in 
this policy the incidence of diabetes mellitus ın the 
next few years should be reduced even further and 
the age of presentation increased. 


We are very grateful to Dr Barbara Anderson for her suggestions ri 
the preparation of the manuscript and to Mrs Nadia Baraldi for her 
secretarial help 
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|[Malan at Monza 
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Training programme for senior registrars in 


community paediatrics 


A F COLVER, M J DANSKIN, J M PARKIN, F S ROGERS, AND J H WALKER 
Regional Postgraduate Institute for Medicine and Dentistry, University of Newcastle upon Tyne 


SUMMARY Consultant paediatricians with a special interest in community child health are being 
appointed in many parts of the United Kingdom but there are few training posts or programmes 
for this specialty. A training programme for senior registrars in the northern region that three 
doctors have completed and in which six doctors are currently engaged is presented. 


The Court report envisaged an integrated health 
service for children in which primary care was 
strengthened and hospital paediatrics were less 
separate from community paediatnes.' It recom- 
mended the appointment of consultant community 
paediatricians, and the need for such appointments 
is now agreed by the Britsh Medical Association, 
the British Paediatric Association, and the Central 
Committee for Community Medicine and Commun- 
ity Health.” 

The second Forfar Report highlighted the fact 
that many senior medical staff in community child 
health were not adequately trained or qualified.? It 
described how suitably trained senior clinical medi- 
cal officers might become consultant paediatricians 
with a special interest in community child health and 
proposed that junior staff should train to become 
consultant paediatricians in this specialty. Re- 
cently the specialist advisory committee (SAC) in 
paediatrics of the joint committee on higher medical 
training has drawn up an outline semor registrar 
training programme (Professor I B Houston, per- 
sonal communication). Many health authorities are 
now appointing specialist consultants, but the 
realisation of their importance has come before 
many training posts have been created 

In 1982 the need to appoint to consultant posts in 
community paediatrics only those whose training 
was appropriate led to discussions between district 
medical officers, specialists in community medicine, 
and consultant paediatricians of the Newcastle, 
Northumberland, and North Tyneside health dis- 
tricts and the Departments of Child Health and 
Family and Community Medicine of the University 
of Newcastle upon Tyne. These resulted in a 
programme of higher professional training ın com- 
munity paediatrics that three doctors have now 
completed and in which six are currently engaged. 
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Description of the training programme 


To be considered for the training programme ap- 
plicants must have completed general professional 
traming with at least three years postgraduate 
experience in hospital and community paediatrics 
and must usually hold the MRCP diploma. The 
training programme lasts four years; although some 
trainees whose previous experience is appropriate 
may require less, all are committed to at least twa 
years of the programme. Four of the posts are 
funded by health districts that converted vacant 
clinical or senior clinical medical officer posts inte 
tramıng posts. The upper end of the clinical medical 
officer pay scale in fact corresponds to that of the 
senior registrar. Some trainees do on call work tc 
match the extra salary a hospital senior registrar 
receives for this work. The other two posts are 
funded directly by the Department of Health and 
Social Security (DHSS) scheme for doctors with 

domestic commitments who wish to train part time. ` 


COMPONENTS OF THE TRAINING PROGRAMME 


Specialised training modules 
Each module is supervised by a consultant in that 


Table Spectalised training modules and their duration i 


Child psychiatry Full time 6 Months 
Mental handicap 2-3 Days per week 6 Months 
Child development 

centre 2-3 Days per week 6 Months 
Orthopaedics 2 Days per week 4 Months 
Ophthalmology 2 Days per week 4 Months 
Otology 2 Days per week 4 Months 
Paediatric neurology 1-2 Days per week 6 Months 


Epidemiology and 


Statistics 20 Sessions 
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specialty. The table sws Ine modiles and how 
long they take. Those modules in chrd psychiatry, 
mental handicap, and assessment of handicapped 
children -equire the trainee to carry direct clinical 
respon:ibility for patieats as = member of a consul- 
tant led -eam Those in ortopaedics ophthalmo- 
logy, aac otolagy give zhe t-1inee opoortunities to 
observe children in clinics, t= visit schools, to work 
with paramedical stef, and to study the conduct 
of screeming programmes connectec with those 
special tics. Training n epre-molog= is provided 
througa nodules for trainee :n community medi- 
cine. 

Researzh 

Each tramz2e must develop a mejor reszarch project, 
which 1s usually super ased by & member of the 
universit. Examples əf p-jects sc far include 
studies o? bereavement reac.-ons in children, infant 
colic, circumstances sairouadiag chidhhood deaths 
from asthma, impedarce and arthoptr screening in 
preschocl children, and t deve.opment of a 
preschoc] health surveillance programme. 


Organ sztional and clerical nork in c health district 
The tra:nee learns about services for children and 
the care of children -n the commucity by having 
respors-duities withir one healta Sistrict. These 
vary batween health d:stricts ard exam ples are listed 
as follows. 

(i) Leading a team of carcal medical officer, 
senor house officer, sctozl nurse etc, who are 
resccnsible for € geographicall, defined area 
Within a district. 

(ii) Membership of a district handicap team or 
equivalent 

(iti) Clinical responsibility for a group of children 

with special problems—for 2xample, the 
partially hearing. 

Membership of ccmuittees such as the 
Ere-School Playzrouz Assocation, Home 
Start, Health Ecucatioa, educeion, adoption, 
end fostering. 

Responsibilities “or caid abuse, supervised 
Clinically by the special:-t consultant 
paediatrician, ard adr nistratrely responsible 
to the Area Review Ccmmittee. 

‘The setting up ot tramnic.g prcgrammes in health 
surveillance for fam3y dccto7s and health 
vis tors. 

It is expected that some 3f these responsibilities 
will te carried throwghou: the fou years of the 
training. while other: wil ze assamed as time 
allows. The clinical wcrk is -upervised by a consult- 
ant community paedratriciza if there is one in post 
or by a consultant pasdiacr.zian i1 ccnjunction with 
the specialist in comman} nedicin= (child health). 


Qv) 


(v) 


(vi) 


The organisational work 1s supervised by a consult- 
ant ccmmunity paediatrıcian, a specialist in com- 
murity medicine, or a district medical officer as 
app-opriate. 


Hospital paediatric work 

A consultant community paediatrician will often 
havz responsibilities ın hospital; he or she may see 
new outpatients and refer some children from the 
community to hospital for investigation. Therefore, 
coninuity and integration of care should be taught 
at senior registrar level. Currently half the trainees 
conduct a regular hospital outpatient clinic and may 
admit patients to hospital under the overall care of 
ther supervising consultants. The others do not 
comdltct a hospital clinic at present but 1t ıs clearly 
des rable that they do. Whether the trainee joins an 
on zall rota will depend on the needs and previous 
experience of the individual. On completion of 
traimng all trainees must have had sufficient experi- 
ence in acute paediatrics to be able to join a 
consultant on call rota if necessary. 


Diszussion 


New ideas for improving the services and the care 
tha: children receive have created the need for 
traimng initiatives. One way of providing senior 
reg-strar training in community paediatrics 1s to 
incorporate a year of community expenence into an 
existing hospital rotation. The alternative is to 
design a new post and programme. We favour the 
latter approach because we think that neither the 
necessary breadth and depth of expenence nor the 
appropriate orientation to the work of community 
paediatrics can be provided in a single year away 
from hospital. To set up a new post there needs to 
be careful planning by paediatricians and commun- 
ity physicians and a willingness by health authonties 
to direct funds to this training. Conversion of a 
climical or senior clinical medical officer post to a 
training post reduces the ‘service’ component. As 
already mentioned, however, the need for training 
results from the recognition of the need for new 
ap>roaches to the delivery of the service. Therefore, 
time might occasionally be released by a develop- 
ment in the service—for example, by changing the 
emphasis placed on routine medical inspections in 
school. As well as a long term benefit, there is also 
an immediate benefit to the health districts that set 
up training posts, as these attract doctors of high 
quality, experience, and commitment. 

Training for community paediatrics cannot de- 
ve.op in isolation and for training to be well received 
by health authorities, prove sustainable in terms of 
coasultant supervision, and be valuable to the 
treinees certain criteria are necessary. 
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EFFECTIVE ADMINISTRATION 

A training committee should oversee the training 
programme. In our region, this is the Education 
Committee for Community Paediatrics of the Post- 
graduate Institute, with representatives from all 
health districts in the northern region, the univer- 
sity, and paediatrics. This committee also oversees 
the training of senior house officers in community 
paediatrics and clinical medical officers. Senior 
registrar training 1s thus part of an overall strategy 
for trammg in community paediatrics in the region. 


EFFECTIVE SUPERVISION 

This is required at many levels. Firstly, the SAC 
should mspect the posts, advise on improvements, 
and determine whether they meet national require- 
ments. When our programme began the SAC could 
mspect only senior registrar posts. The regional 
registrar and senior registrar committee therefore 
granted honorary senior registrar status to our posts. 
We welcome the fact that the SAC will now also 
inspect senior clinical medical officer posts desig- 
nated for trainmg. Secondly, the regional education 
committee should interview trainees annually to 
discuss individual problems and progress. Thirdly, 
each trainee should have named supervisors for the 
clinical, organisational, and research parts of the 
training. The importance of effective supervision 
was well expressed by the SAC ‘It ıs important to 
appreciate that one of the basic differences between 
simply doing a job of work and receiving an 
education in it is the quahty and quantity of 
discussion, advice, supervision and stimulation pro- 
vided by the supervisors.’ Fourthly, the senior 
registrars should themselves supervise or instruct 
others such as senior house officers, nurses, or 
paramedical staff ın community paediatrics. 


COLLABORATION WITH SPECIALIST SUPERVISORS 
Organisers of the programme should listen to the 
comments of the consultant supervisors in the 
specialist modules on the progress of the programme 
and its relevance to that specialty. For example, the 
trainer in paediatric neurology found the module to 
be unsatisfactory because of conflicts between the 
complexity of the tertiary referral service and the 
trainee’s need for clinical responsibility. This mod- 
ule needs to be redesigned. 


THE INFORMAL CURRICULUM 

Occasional meetings of the trainees, usually ın the 
evening at one of their houses, enabled them to 
compare their experiences, discuss their training, 
and to arrange special tutorials by invited teachers— 
for example, on the subject of child abuse. Their 
discussions about training have helped to shape its 
format, ensure that, overall, it has been enjoyed 


and identify weaknesses. One trainee thought that 
more time should be devoted to formal training ın 
communication skills. Another trainee thought that 
the training did not sufficiently emphasise a sociologi- 
cal view of health nor the importance of community 
work in improving child health. Another trainee 
thought that her organisational and clinical work in 
a health district was not properly supervised. 

The training programme emphasises core compo- 
nents that every trainee must complete. This bozh 
sets a standard and imposes an obligation on health 
authorities to ensure that sufficient time and money 
are available for these. The programme, however, 
does not specify every topic that could be included 
in community paediatric training. The senior regis- 
trars are already experienced paediatricians and must 
have time to develop their own special interests 
in depth. 

As the importance of the role of the consultant 
community paediatrician 1s recognised and author- 
ities attempt to implement the recommendation that 
there should be at least one consultant in this branch 
of paediatrics in each district, there will inevitably 
be a shortage of those whose training has specifically 
prepared them for such a post Under these cr- 
cumstances authorities may be tempted to appoint 
candidates whose training or experiences is less than 
adequate. We believe this would be misguided, for 
the quality of service at secondary care level in the 
community envisaged by the Court report can only 
be achieved if the consultant community paediatri- 
cian is both perceived by others and him or herself 
to be a paediatrician whose training has fully 
prepared him or her for that role. Such training 
must now be seen as an urgent national priority 


We thank Dr T Berney, consultant child psychratnst, Dr DP 
Foster, senior lecturer in community medicine; Dr D Gardner- 
Medwin, consultant paediatric neurologist, Dr E Ellis and Dr MT 
Gibson, consultants in developmental paediatrics, Mr J Howe, 
consultant ophthalmologist, Professor I Kolvin, child psychiatnst, 
Mr M Leonard, consultant orthopaedic surgeon, and Mr RT 
Watson, consultant otologist for their supervision of the specialist 
training modules We thank Mr A Holmes, assistant registrar to the 
Postgraduate Institute, for help given to the Education Com- 
mittee and also Mrs Anne Robinson for her preparation of the 
manuscript 
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Total parenteral autriticn and sepsi- 
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“Deparment of Paediatrics, St Joseph Hospual, Erıdhoven, and University Hospital, Leiden, 


The Netnerlands 





SUMMAEY In 1279 very premature or very low 
birthweigh: infants the tse and dura ion of treet- 
ment with zotal parenteral nutrition were associatec 
with skort gestational aze and low >urth weight. 
Infants treated with to-el parenteral natrition had < 
higher risk of sepsis asually caused by Staphylo- 
coccus epidermidis or Staphylococcus aureus. 





In ver} low birthweigkt (VLBW) infants sepsis is a 
major problem and an incpor-ant cause of mortality. 
Recently changes in inciderce and causative organ- 
isms kave been reported"? dupliceting hospital 
acquirec organisms, partcularly S‘aphylococcus 
epiderrt.dis and Staptyccoccus auvzus.13 These 
organisms are often iscla-ed from chilcren who have 
long te-m indwelling int-zvenous cath=ters in situ.! + 

Few reports have focused on very low birthweight 
infants. We therefore ved the Project on Preterm 
and Small for Gestat.one] Age Infants to collect 
prospective data on 113€ irfants borz alive in 1983 
with a zestational age of Ess than 32 wseks or a birth 
weight of less than 15CC z, or both. We studied the 
use and duration of t3i<] parenteral nutrition, the 
incidence and nature of -he sepsis, amd the associa- 
tion between them. 


Patients and methods 


Data on total parenteral rvtrition (cefined as the 
infusicn cf glucose, arı nc acids, amd fat solution 
intravenously for more shen 24 hours) were avar- 
able fcr 1279 infants; the remaining infants had died 
shortly after birth. 

Firs:ly, we investigated the use ard duration of 
total parenteral nutrit or, the incidence of bacterio- 
logically confirmed sepsis (defined as a positive 
blood culture and icertir cation of the causative 
organism) and clinical seps s (chnical symptoms and 
haemetological charges suca as leucocytosis, 
neutropemia, an increased number of band ceils, or 
thrombocytopenia) ard -he associzticn among these 
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factors, using the non-parametric Kruskal-Wallis 
anacysis of vanance. Secondly, we analysed the 
asscciation between total parenteral nutrition and 
sep As using logistic regression analysis. Total paren- 
tera nutntion was entered into the logistic regres- 
sior equation as an input vanable, sepsis as an 
out-ome variable, and gestational age and birth 
weizh: as potential confounding factors. The odds 
ratb was calculated as a measure, comparing the 
risk of developing sepsis when the infants were or 
wee not treated with total parenteral nutrition. 


Results 


A total of 822 infants (64%) were treated with total 
parenteral nutrition. The incidence of treatment was 
higaest (over 80%) ın imfants with birth weights 
beləw 1000 g and gestational ages of 28-32 weeks. 
Mce than half the infants were treated for longer 
thaa a week, 53 infants for more than four weeks 
(tale 1). The duration of total parenteral nutrition 
wa: positively and significantly associated with a 
lower mean gestational age (p<0-0005) and lower 
mean birth weight (p<0-0001). 

Clinical sepsis was present in 486 cases (38-0%), 
anc bacteriologically confirmed sepsis 1n 138 (10-8%). 
Bo-h were clearly associated with the duration of 
totul parenteral nutrition (table 1) No association 


Tale1 Duration of total parenteral nutrition, clinical 
septs, and bactertologically confirmed sepsis 











Duztion No of No wih No with 

of otal infants clinical bacteriologrcally 
parvueral (%) Sepsis confinned 
nutžacn (%) sepsis 

(da-s) (%) 

0 457 (36) 99 (20) 28 (20) 

1-F 396 (31) 126 (26) 33 (24) 

8-5 373 (29) 222 (46) 65 (47) 

>2 53 (4) 39 (8) 12 (9) 

Toal 1279 (100) 486 (38) 138 (11) 





Table 2 Causauve organisms in bacteriologically 
confirmed sepsis 





Organism Patents not Panents 
receiving total receiving total 
parenteral parenteral 
nutrition nutnton 
No (%) No (%) 

S epidermidis 1 (4) 40 (36) 

S aureus 3 (11) 21 (19) 

E coh 7 (25) 17 (16) 

Streptococcus group B 8 (29) 10 (9) 

Other 9 (32) 2 (20) 

Total 28 (100) 110 (100) 


was found between sepsis and gestational age or 
birth weight. 

Logistic regression analysis with total parenteral 
nutrition as an input varable, clinical sepsis as an 
outcome variable, and gestational age and birth 
weight as potential confounding factors, showed 
that mfants treated with total parenteral nutntion 
had a significantly higher risk of sepsis (odds ratio 
3-1; 95% confidence interval 2-4 to 4-0; p<0-0001) 
than infants not so treated. Total parenteral nutri- 
tion for more than seven days was even more 
strongly associated with sepsis (odds ratio 4-4; 95% 
confidence interval 3-4 to 5-6; p<0-0001), compared 
with those who had received it for seven days or less, 
or those who had not received it at all. 

The bacteria isolated from the blood cultures in 
cases of bacteriologically confirmed sepsis in treated 
infants showed a pattern different from that in 
infants not given total parenteral nutrition; with 
S epidermidis and S aureus outnumbering other 
mucro-organisms (table 2). 


Discussion 


Between 1977 and 1978 La Gamma et al found that 
48% of infants with birth weights below 1000 g 
received partial and 37% received total parenteral 
nutnitition.® 

In our study population 64% of mfants were 
treated with total parenteral nutrition, a doubling of 
its use over five years. The widespread use of this 
kind of intensive treatment reflects the fact that the 
commercially available solutions have been adapted 
for premature newborn infants. 

The association between indwelling catheters and 
the occurrence of sepsis, described in reports on 
smaller study populations, was confirmed in our 
large survey.! © The association between the use of 
total parenteral nutrition and sepsis was clear, as 
was the association between the duration of total 
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parenteral nutrition and sepsis. The amount of 
perinatal data available enabled us to take the most 
important potential confounding factors into con- 
sideration when we further analysed this association 
by a multivariate statistical technique. Low gesta- 
tional age might have been ın itself associated with 
sepsis, and because its association with the duraticn 
of total parenteral nutrition is clear it might have 
caused the ‘crude’ differences we found. By inclu- 
ding gestational age in the logistic regression analy- 
sis, the calculated odds ratio (3-1) 1s corrected for 
gestational age; that means that the increased risk of 
sepis is associated with total parenteral nutrition. 

As far as causative organisms are concerned, 
S epidermidis and S aureus were found in 47% (65 of 
138) of all cases of bactenologically confirmed 
sepsis, which is in keeping with the findings in a 
smaller study group.° In our infants treated with 
total parenteral nutrition this was the case in 55% 
(61 of 110), increasing from 46% of infants given 
total parenteral nutntion for less than a week to 
84% of infants treated for more than four weeks. 
Sepsis ın infants not so treated was more often 
caused by E coli and streptococcus group B. 

The present study has shown that the use of total 
parenteral nutrition is widespread in The Nether- 
lands. Although the risk of sepsis seemed to be 
significantly increased by total parenteral nutrition, 
the causative organisms were fairly benign. We 
suggest that the advantages of total parenteral 
nutrition outweigh the disadvantages of sepsis ın this 
group of infants. 


We thank the 101 paediatric departments in The Netherlands that 
participated ın the collaborative Project on Preterm and Small for 
gestational age Infants, for supplying the data, and the Praeventie- 
fonds, The Hague (grant 28-766) for financial support 
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Spastic hemiparesis and presumed prematal embolisation 


A A ASINDI, JB P STEPHENSON, AND D G YOUNG 
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suMMARY An infant wizh cinical evizence of pre- 
natal ght subclaviar artevial ccciwsion subse- 
quently developed leit hemiparesis with cystic 
infarction of the terricory of the -ght muddle 
cerebral artery. Perinatal strokes have not been 
reported with signs of limb ischaemia at birth; this 
finding may be a warning of possible simultaneous 
cerebral infarction. 





Emboli? and thronson: eveats, as well as 
primarr haemorrhagic lesions in association with 
congen.tal vascular malformations or tumours! 
cause s-rokes or cerebral mfarct.on in neonates and 
the fetus.” Strokes occurring early in fetal life result 
in cortcal neuronal lcs; and archıtecural changes 
ranging from hydranercephaly to porencephaly’; if 
they occur later in pestatian or ın mants born at 
term, they are characterised by c7stic changes 
similar to those founc after cerebral infarction in 
adults.- Infarction due to thromboembolic disease 
may not te limited te the bra:n; otLer organs or 
parts xay be obstracted simultanzously.’ Tae 
detection >f external vascular obstruction such as 
peripheral cyanosis ard an absen: pulse ın a limb 
should therefore rais2 the pessibility mat a vascular 
occlusion of a more vital part (such as he brain) had 
occurred at the same time. 

We report an infant wte presented with short 
lived cyanosis of the fngers and an absent pulse in 
the right upper limb: tfese were the only abnormal 
findings in the neonatal period. but she was subse- 
quently d:scovered zc havz had an .nfarct of the 
ipsilateral part of her bren. 


Case repart 


A baty Asian girl was born :n Scctland at term 
following an uneventful pregnancy ard labour. The 
placerta was described as incomplet= with ragged 
membranes. The antenatal history was unremark- 
able. 

The infant’s birth weight was 2760 g, length 
55-5 cm. and head creumference X-5 cm. Apgar 
scores were 9 and 10 zt one end five minutes, 
respect:vely. Cyanosis of the right fingers and 
hmitazion of moveme: of zhe right toper limb were 
noted. No pulses were papable in Me mght upper 


lmt but elsewhere they were normal. The arm and 
forearm circumferences, measured at midpomts, 
wer= 1-0 cm smaller on the nght than on the left. 
The rest of the physical examination was unre- 
marable. 

Fain radiographs of the cervical spine, chest, and 
rigt shoulder were normal. A full blood count on 
day 1 yielded the following results: haemoglobin 
conzentration 223 g/l; packed cell volume 63%; 
whie cell count 20:2x10°1 and platelet count 
80>10°/. Viral studies were all negative. A splint 
was applied to the affected limb. 

Gn the second day of life the tip of the right ring 
finger had become dark blue, though the other 
fingers were viable. Doppler ultrasound scan of the 
affected limb detected pulsation in the right subcla- 
viar artery to the outer border of the first mb, but 
not beyond. Over the next 72 hours the Doppler 
pul ation became audible ın the axillary artery down 
to he radial artery and pulses could be felt. The 
infent remained otherwise well. 

Cn discharge at the age of 2 weeks movements in 
the=affected limb had considerably improved and all 
the pulses were palpable. The range of active 
movements of the left limbs were within normal 
linrts. Because the improvement was so rapid no 
further investigations were carried out. The 
chid subsequently failed to attend the follow up 
cliric. 

zat the age of 7 months the infant was brought 
back to the clinic the mother complaining that since 
the age of 4 months the child had had limited use of 
her left limbs; she had otherwise been well. A full 
nerrclogical examination showed a left spastic 
heriparesis and left hemianopia. The head cır- 
curference had dropped to the 10th centile having 
be: n on the 25th centile at birth. Her right upper 
lirb was normal, as was her social behaviour. 
Ccnputed tomography brain scan at the age of 7 
mcnths showed a cystic lesion in the area of the nght 
muddle cerebral artery with shrinkage of the right 
he nisphere (figure). When reviewed at 17 months 
of age, she could only move about by shuffling on 
he- bottom but she appeared cognitively normal and 
no: seizures had been observed. 


Di-cussion 


The presence of muscle wasting in the ischaemic 





Figure Computed tomogram at 7 months old showing 
large cystic structure (presumed infarct) ın area of right 
middle cerebral artery. 


limb at birth strongly suggested a prenatal vascular 
occlusion Although signs of cerebral impairment 
were not detectable during the neonatal period, we 
assume that the two ischaemic events occurred 
simultaneously in utero, as the presumed obstruc- 
tion occurred in vessels derived from a common 
trunk—the innominate artery—through which the 
emboli could have passed. Apart from the limb 
ischaemia, the absence of signs of an acute illness 
after birth rule out the possibility of an intracranial 
event occurring postnatally. 

It is known that cerebral infarcts occur in the fetus 
and in neonates.'> Cyanotic congenital heart 
disease,! ° the placenta, and choriohaemangiomas 
have been suspected as sources of emboli. Factors 
which encourage formation of thrombi include 
asphyxia with hypotension, polycythaemia,’ and 
intravascular coagulopathy due to infection ! 

A case of prenatal stroke has been described in 
association with haemolytic anaemia of the fetus 
caused by Rhesus incompatibility.” In none of the 
three cases of prenatal infarcts described by Ment et 
al could the cause be explained.° In our patient 
there were no maternal or fetal factors to establish 
the cause or the ongin of the thrombi or emboli. 
Perhaps the placenta, which was descnbed as 
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incomplete with a ragged membrane, could have 
trapped platelets as the infant’s count was low. 

Rapid lysis of thromboemboli occurs m neonates 
because of high concentrations of circulating 
fibrolysins,° which may explain why the pulse in 
the limb was established within 72 hours of birth. 

Neonates with cerebrovascular accidents usuallv 
present with lethargy, hypotonia, cardiopulmonary 
failure, and death. Survivors go on to develop 
hemuplegia, epilepsy, and mental handicap.! > The 
degree of morbidity seems to be associated with the 
predisposing disease and not with the cerebral 
infarct per se.' In addition, the age at which 
symptoms appear varies. Most infants become 
symptomatic on the first day and die within the first 
month,! ê but a few present later. One infant born at 
term in the series described by Ment et al developed 
poor vision and spastic quadriplegia at 9 weeks of 
age.’ Before that the infant had been asymptomatic 
apart from microcephaly noted at 2 weeks of age. 
Computed tomography of the brain at 4 weeks 
showed multiple prenatal infarcts. Our case was 
sumilar to this in that there was a delay in the 
evolution of the cerebral symptoms The head 
circumference was normal at birth (25th centile) but 
had fallen to the 10th centile when she was reviewed 
at 7 months. 

Barmada et al described two babies who died of 
cerebral infarcts in association with multiple ex- 
tracranial thromboemboli, but made no attempt to 
describe the signs and symptoms noted before 
death.! We know of no reports associating signs of 
vascular occlusion of a limb at birth with a cerebral 
infarct and we recommend that infants with such 
signs should have an ultrasound scan or computed 
tomogram of the brain. 


References 


' Barmada MA, Moosey J, Shuman RM Cerebral infarcts with 
arterial occlusion in neonates Ann Neurol 1979,6:495-502 

? Clarke RM, Linell EA A case report prenatal occlusion of the 
internal carotid artery J Neurol Neurosurg Psychiatry 
1954,17:295-9 

3 Amit M, Camfield PR Neonatal polycythaema causing mul- 

tiple cerebral infarcts Arch Neurol 1980;37:109-10 

Myers RE Expenmental models of perinatal brain damage: 

relevance of human pathology m Gluck L, ed /ntrauterine 

asphyxia and the developing fetal brain Chicago Year Book 

Medical Publishers, 1977 37-9 

$ Ment LR, Duncan CC, Ehrenkraz RA Permnatal cerebral 

infarction Ann Neurol 1984;16:559-68 

Mahansandana C, Hathaway WE Circulating anticoagulants in 

newbom relation to hypercoagulabilty and the :diopathic 

respiratory distress syndrome Pediatr Res 1973,7:670-3 


4 


6 


Correspondence to Dr AA Asindi, Fraser of Allander Unit 
(Paediatric Neurology), Royal Hospital for Sick Children, York- 
hill, Glasgow G3 8SJ, Scotland 


Received 7 May 1987 


70 Archives of Disease in Chiidhooc, 1988, 63 


Aerosol treatment abuse 
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SUMMARY A 4 year cli bor with exellent inhaler 
technique was found to be abusing kis salbutamol 
and beclomethasone dipropionate cnhalers. This 
resulted in aggressive 22ha™iour and zrobable hallu- 
cinations. 





Glue sniffing, inhalat on of domesti= aerosols, end 
using illegal drugs are becoming common among 
teenagers but childrex cf preschool age rarely 
arouse suspicion. We repert the case of a 4 year old 
boy who abused his sélsutemol and bzclomethasone 
aerosols. 


Case report 


A 4 year old boy wit asthma was referred to chis 
hospizal because he aas using his salbutamol and 
beclometaasone aerdsols too often. His three 
brothers and his father 2'so used beclomethasone 
and salbutamol aerosols -egularly. 

At the age of 34% ke 52came incolerant of his 
salbutamol Rotahaler capsules and was given salbu- 
tamol and beclomethascce dipropionate aerosols. 
Surprisingly, his techaique of using 7e inhalers was 
perfect, and we made a video recerding of it. 

During the previovs three weeks at school he had 
demanded his salbutamol aerosol cz to 10 times a 
day. Administration at home had also increased 
despite minimal astLmaziz symptoms, and he had 
become increasingly agg-essive. Has mother had 
noticed that over < period of three days, four 
beclomezhasone inhalers had been zaken from the 
cupboard and were empty. The fcHowing day the 
precocious 4 year cli was found anderneath the 
cupboard, having innaled one complete aerosol of 
beclomethasone and kaif way thrcegh his second 
He was noted to be égitated, and repeatedly tried to 
push an imaginary persoa away frem his left ear. 

Three months befare mis, his mother had noted 
similaz changes in tehaviour witt mcreased de- 
mands for aerosols Four aerosols were missing from 
the house. Putting the tlame on he~ older boys she 
moved zhe aeroscls to a different cupboard: the 
boy’s behaviour improved. On this occasion a 
change was made tc saJbutamol and beclometha- 


scre Rotacaps with no ıll effects, and he had no 
ot-ious withdrawal symptoms. 


Deussion 


Pressurised aerosols had been effective in treating 
thi. boy’s severe asthma and we were amazed at his 
ccripetence in using them. His icreased use of 
them at school may well be ascribed to attention 
secking, but subsequent draining of aerosols secretly 
at tome was not. As his craving disappeared after 
ck. nging to a dry powder system, it seems that his 
creving was not for the salbutamol or the bec- 
Icmethasone, but for the fluorocarbons used as 
p>=pellants. 

n older children and adults the patient controls 
h= or her own treatment, and monitoring of drug 
consumption can be difficult; there have been 
revorts of abuse of salbutamol and beclomethasone 
az-osols in adults.' The effects of abuse ranged from 
eDhoria, increase ın self confidence, and hallucina- 
tims to a report of a grand mal fit.2 These effects 
ware also attnbuted to the fluorocarbons used as 
popellants. It is important to be aware of aerosol 
acuse as fluorocarbons may cause cardiac aryth- 
mas, electroencephalographic changes, and death.* 
Foblems have also been encountered in children; 
E-ennan reported salbutamol aerosol abuse in five 
crildren aged 11 to 13.3 Three of the five also took 
teclomethasone aerosols but did not abuse them. 

If abuse of inhalers 1s suspected, a change should 
Ec made to a dry powder system such as Rotacaps 
aed the Rotahaler device, or to a nebulised solution. 
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SUMMARY Eighty children had cotton wool pledgets 
mserted under the nail corner for mmgrowing 
toenails. Success was achieved in 44 (72%) of the 61 
children followed up for a mean of 2-5 years. 
Appearance was excellent and compliance high. 
Initial insertion under anaesthesia improved the 
results, and chronicity did not adversely affect the 
outcome. 





The varieties of treatment, often radical and dis- 
figuring, for ingrown toenails underline the unsatis- 
factory management of this common, disabling, and 
underestimated condition.’ A conservative treat- 
ment method would be preferable. Ingrown toenail 
is common in children and results in loss of school 
hours, impairment in sports and play, and repeated 
medical visits. The idea of raising the ingrowing nail 
edge from the side nail groove, by various methods 
is not new, but has been reported only ın adults.’ 
We reviewed the use of cotton wool pledgets for 
ingrown toenail in a paediatric population 


Patients and methods 


We reviewed the case histories of patients referred 
to a single consultant in two paediatric hospitals who 
had toenail problems during 1979 to 1984, and we 
selected for study those with ingrown toenail Their 
histories, precipitating factors, infection, inpatient 
stay, acceptability of treatment, and outcome were 
recorded. Patients were followed up by question- 
naire, telephone, and a special follow up clinic. 
The treatment used was standard: under general 
anaesthesia the nail and surrounding skin was 
cleaned, pus was drained, and the ingrowing nail 
comer raised by a small, chlorhexidine soaked, 
cotton wool pledget (figure). Thirty six hours later 
the pledget was changed. The analgesic, mefenamic 
acid, was given orally for an hour beforehand. The 
foot was soaked in chlorhexidine and cetrimide 
(Savion), the pledget was removed and a new one 
reinserted with the help of any fine blunt instru- 
ment. The pledget was initially changed twice daily. 
Subsequent changes were easier, less painful, and 
did not require analgekia. Children (or parents) 
were trained in this insertion and allowed home 


once they were proficient. Pledgets were continued 
until the nail had grown beyond the sice groove. 
Success was defined as a painless toenail which was 
not ingrowing and had a normal appearance. 


Results 


Eighty patients had pledgets inserted for ingrown 
toenail during 1979 to 1984. Their age d:stribution 
was: 0-4 years, two patients; 5-10 years, 17 patients; 
11 years, nine patients; 12 years, 24 patients; and 13 
years, 28 patients. The ratio was two beys to one 
girl. The duration of the ingrown toenail was less 
than two months in 24 children, greater than two 
months in 26 children, and of an uncertain duration 
in 30 children. Right and left sides were equally 
often affected, and 14 children had bilateral ingrown 
toenail. The lateral border was twice as often 
affected as the medial. The mean hospital stay, for 
treatment and training ın pledget insertion, was four 
days. Altogether 64 patients had general anaesthesia 
for the initial msertion. Of 10 patients with a history 
of ingrown toenail, four had had surgery. 

The mean duration of follow up was 2:5 years. 
Sixty one patients were available for follow up, and 
success was achieved in 44 (72%), 13 required 
surgery, and four had some remaining problems. 
Treatment was acceptable to 47 patients (77%), 
unacceptable to 10 (16%), and uncertain in four. Of 
19 patients lost follow up, 10 were doing well when 
last reviewed, two had failed, one died (of an 
unrelated cause), and six were of uncertain result. 





Figure Infected ingrowing toe nail (left), pledget inserted 
under ingrowing nail edge (right). 


72 Arcaives of Disease in. Childhced, 1988, 63 


Pledgets failed in 23% of those with imital 
insertion under anaes hesiz compared with 38% in 
those wchout anaesttesia. The length of time the 
child hac. had the ingrawr. :5enail did not influence 
success. Appearance was e+cellent in those attend- 
ing follow up clinics. 


Discussicn 


This condition receives no attention 1m most paediat- 
ric surgical textbooks. It 1s mertionec in a book by 
Filston3 end another eci-ed by Jones and Woodward.* 
Pledget management .s reccmmendec in the latter, 
but nc references are 2.teé and no results reported. 
Gutter reatment for ingrown toexail in adults 
achieved success in ZC pa: ents out of 36 studied 
after a cre year follcw up and the -reatment was 
proposed for use in g2nerel practice% Other forms 
of treatment studied include phenol,“ cryosurgery,° 
and rad-cz] surgery in adui: sopulaticms with success 
varying >2tween 56% anc 95%. 

In children, ingrovn toenail occas most com- 
monly ir the older ckild (1) to 13 w2ars old), and 
seems di-ferent to the nge utal variecy. We believe 
severe cutting or tearing wx angling of the edges to 
be ccmmon precipitating factors. Most of our 
patients had this type cf nail at presentation. 
Friction, rauma, anc tight fitting sroes are other 
possible aetiological factors, yet cmly 14 of the 
children we reviewed had —lateral ır grown toenail 
and the lateral side was most frequently affected. 

Children over 7 yeer cid, and parents of those 
children who were younge-, were eĘisily taught to 
insert phedgets and how to take care of their nails 


correctly. Once this had been learned patients could 
Institute treatment for, the contralateral nail if 
or when it became symptomatic (found in two 
patients). 

Failure was reduced (38% to 23%) if the mitial 
insertion was performed under anaesthesia; this was 
probably due to the thorough cleansing and deep 
msertion that was possible. The nail edge soon 
became raised and clear of the soft tissues and 
subsequent insertions were easy. The appearance 
was excellent, there was no loss of nail width or soft 
tissue, and no visible difference between the treated 
and the contralateral nail. 

We propose this form of treatment as an accept- 
able conservative approach to the management of 
ingrown toenail in children. 
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Acrodermatitis chronica atrophicans 
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SUMMARY Two cases of acrcdermetitis chronica 
atrophicans associated with Borrea burgdorferi 
infectior are reportec; to cur knowiedge these are 
the firs: cases reported in children. 





Lyme d szase is a complex multisystem disorder 
which rsaally begins with erythema chronicum 
migrans. a creeping annclar erytzematous skin 
lesion ‘Weeks to montks later some petients develop 
menings, cranial 24 penpheral neuropathies, 


myocarditis, or arthritis. The illness is caused by the 
tick borne spirochete Borrelia burgdorferi.’ Because 
acrodermatitis chronica atrophicans is also associ- 
ated with B burgdorferi infection, it is now consi- 
dered to be a late manifestation of Lyme disease.” 
Acrodermatitis chronica atrophicans is usually seen 
in acults aged 30 to 60 years; we now report two 
cases in children. 


A 10 year old boy was referred because of darkened 


skin over the right lower leg that had been present 
for a few weeks. No accompanying symptoms such 
as fever or pain were reported but the boy remem- 
bered a tick bite a year before. On examination the 
skin over the knee, lower leg, and dorsum of the 
foot was livid with some oedematous and hyperae- 
mic areas. Over the ankle the skin was dry and 
dystrophic. The erythrocyte sedimentation rate was 
22 mm in the first hour, and the white cell count and 
differential were normal. The B burgdorferi titre in 
the serum was 1/4096 (normal below 1/64).° Histo- 
logical examination of a skin biopsy specimen 
showed a thin epidermis with a strongly pigmented 
stratum basale and perivascular patchy infiltration 
by lymphocytes, plasma cells, and histiocytes. Cul- 
ture of the skin for B burgdorferi was negative.” 
Treatment was started with benzylpenicillin 
12 milion units/m?/day intravenously for four 
weeks, and within a week the hyperpigmentation 
decreased and the oedema and hyperaemia disap- 
peared Six months later the skin was almost 
normal. The B burgdorferi titre remained high at 
1/4096. 


CASE 2 
A 12 year old boy was referred because of violet 





Fig 1 Case 2 before treatment: note hyperpigmentation of 
left leg with vitiligo like patches 
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Fig 2 Case 2 six monins ufter treatment with 
benzylpentcillin; linear streak above knee ıs a biopsy scar 


discolouration of the skin of his left leg. A year 
earlier the patient had: noticed induration of the 
subcutaneous tissue over the left quadriceps muscle. 
Later the skin over this area darkened and the lesion 
spread to the lower leg. There was no pain, 
functional impairment, or fever, and no history of a 
tick bite. In addition to this hyperpigmentation and 
induration of the skin and subcutaneous tissue, a 
few vitiligo like patches were noted, some of which 
were atrophic (fig 1). Some areas felt warm. The 
circumferences of the left upper and lower leg were 
2 cm less than the right. The erythrocyte sedimenta- 
tion rate was 20 mm in the first hour; white cell 
count and differential were normal. The B burgdor- 
feri titre in the serum was 1/4096. Histological 
examination of the affected skin showed pro- 
nounced oedema of the conum, and perivascular 
patchy round cell infiltrates consisting mainly of 
lymphocytes. Cultures of the skin for B burgdorferi 
were negative. Treatment was started with benzyl- 
penicillin 12 million units/m?/day for four weeks, 
and within a week the dark skin areas lightened and 
the induration decreased. After’six months the skin 
had reverted to norinal (fig 2) but the differences in 
leg circumferences still persisted. The B burgdorferi 
titre in serum remained high at 1/2048. 
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Acrodermetitis chronica atrophicans i: a slow pro- 
gressive disease that runs a biphasic course*: the 
initial or inflammatorr stage resemb es erythema 
chronicim migrans, but is clearly cifferentiated by 
its diffise Dr localised erytheme. It usually affects 
one extremity and later spreads over its extensor 
surface In this phase tke histology of tLe skin shows 
infiltrat.on by plasma cells, lymphocytas, and histio- 
cytes. Af:ez periods varying from weeks to months, 
hyper- and hypopigmertatioa cevelcp, and grad- 
ually the skin becomes frau like cigarette paper so 
that vessels and subcutereous tissue bezome visible; 
on the cther hand fibrosis and sclerosis also develop. 
In this -aze or atrophic stage biopsy specimens are 
pathogromonic showing the typical signs of epi- 
dermal atrophy, damaged and Cegenevated elastin 
and collage, and dilated dermal vessel: surrounded 
by plasma cell infiltrates. 

In our patents the cutaneous lesions corre- 
spondec to the clinical picture of acrodermatitis 
chronice atrophicans, erd the histolozical findings 
were conpatible with tLe inflammatory stage of the 
disease. High antibody titres agzinst < burgdorferi 
(as found in both our cases} are dizgnostic,* the 
negative skin biopsy culture is not surprising, 
because isclation of the organism is notoriously 
difficult ? 

A hisccry of tick bite (zbsent in ce 2) is not 
mandatory in diagnesrg diseases ceused by B 
burgdor“evi because the bite is often overlooked or 
forgotten, end tabanids and mosquitozs may also 
harbour the pathogen.° Dur patients “ad no other 
signs or symptoms of —yme dis2ase 

Benzylpenicillin has teen reported te be effective 
in the intlammatory stage o7 acrodermatitis, but 
recommended treatment regimens differ.4 Because 
high doses cf penicillin given parenteral-y have been 


successful in the later stages of Lyme disease,° we 
prescribed intravenous benzylpenicillin 12 million 
units/m’/day for four weeks. Clinically this treat- 
ment was successful, although the skin changes had 
not completely disappeared at the time of writing 
Raised antibody titres may persist for six to 12 
months after treatment.’ As in late syphilis, it may 
be that the time taken to achieve seronegativity after 
acrodermatitis depends on the duration of the 
untreated infection. 

Our observations show that acrodermatitis 
chronica atrophicans associated with B burgdorferi 
may occur in childhood. Paediatrictans should there- 
fore be aware of this disorder because early diagno- 
sis and treatment are important. 
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Blood counts in extremely low birthweight infants 
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SUMMAR? White blood, neutrophil, and platelet 
counts were higher in C1 infants with appropriate 
weight fo- gestational age than in 42 infants who 
were smell for gestaticnal age. The recognised 


postnatal nse in counts was seen in the infants of 
approp-iate weight, but m the infants who were 
small for gestational age the counts fell for the first 
three days. 





b 
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The results of blood counts in extremely low 
birthweight infants (<1000 g) may lead to important 
decisions being taken about the treatment of prob- 
able infection, anaemia, or polycythaemia. We 
report here how extremely low birthweight infants 
who are either of an appropriate weight for gesta- 
tional age or small for gestational age have intrinsi- 
cally different blood counts. A knowledge of these 
differences may have implications for treatment. 


Patients and methods 


Blood counts measured during the first 14 days of 
life ın 143 infants who were born consecutively and 
who weighed less than 1000 g were reviewed (101 of 
appropriate weight for gestational age and 42 who 
were small for gestational age). Arterial or venous 
sampling sites were used as we have previously 
shown that mean neutrophil counts were similar ın 
blood drawn from these sites and mean haemoglo- 
bin concentrations were only slightly higher in 
venous blood specimens.! Blood counts were esti- 
mated on a Coulter S+4 counter and the differential 
white count estimated from smears stained with 
Jenner-Geimsa. Unpaired ¢ tests were used to test 
the significance of differences between the two 
groups of babies. 


T test 
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Fig 1 Absolute neutrophil count (SD) during the first 14 
days of life in babtes of appropriate weight for gestational 
age (@) and babies who were small for gestational age (O) 


Results 


The mean haemoglobin concentration of the group 
who were small for gestational age at 24 hours 
(161(SD 25) g/l) was higher than the group of infants 
with appropriate weight for gestational age (142 (27) 
g/l, p<0-005). After this the results were confused 
by frequent blood transfusions. The mean corpuscu- 
lar haemoglobin concentration of the group who 
were small for gestational age (326 (10) g/l) was 
lower than the group of appropnate weight (331 (18) 
g/l) on the first day (p<0-01) but the other red cell 
indices were similar in the two groups. 

The mean neutrophil count of the group who were 
small for gestational age was significantly lower than 
the group of babies of appropriate weight until the 
14th day of life (fig 1). The mean neutrophil count 
rose immediately after birth in the group of appro- 
priate weight, but fell during the first three days of 
life in the group who were small for gestational age. 
In individual babies ın this group the fall was so 
substantial that certain of them became neutro- 
poenic (<1x10°/1). This finding occurred in the 
absence of infection and in infants in good general 
health. The mean platelet count of the group of 
infants who were small for gestational age was 
significantly lower than in the group of appropriate 
weight for the first 13 days of life (fig 2). In contrast 
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Fig 2 Platelet count (SD) during the first 14 days of life u: 
babtes of appropriate weight for gestational age (@) anc 
babies who were small for gestational age (O) 
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the mean (SD) nucleacec rad cell count of infants 
who were small for gesctorel age waz considerably 
higher at Dirth (260 (2751 » 53 (94) x 10™1; p<0-0001) 
and remzined so for zhe frst six davs of life. 


Discussiom 


Most inferts of less tham FC0O g birth weight are 
horn vaginally after tbe spontanecus onset of 
preterm abour often essociated witt antepartum 
haemorrfage or premature rupture of membranes 
and they are of approvate weigkt for gestational 
age. A minority are borc by caeserean sectior 
because bf severe to»cemma of pregnancy in the 
mother. The infants born to these mothers are 
frequently small for pes atonal age. 

Mathers of these two grcups cf extremely low 
birthweight infants are likely to be intrinsically 
different, and they may have had Afferent drug 
treatmen:s. Mothers wth toxaemt may show 
haemo-ysis, raised liver enzyme activ-ties, and low 
platele- ccunts.? Brazy et 2! reperted that babies 
born tc mcthers with severe Lypertenscon had a high 
inciderce of thromboc™tcpoema, neutopoenia, and 
haemo-rthegic complicahors compared with the 
babies born to normotensive controls who were 
retrospectively matched fcr length sf gestation.’ 
Sibai e. a, however, in a prospective zair controlled 
study were not able to confirm this.* In neither of 
these sudes was it possible to e-aborace on whethez 
the haeratolcgical findings were related to the 
underlvirg condition cf the mother or the maternal 
drug treatment. Wicercy et al suggested that 
materral hydralazine treatment might cause neo- 
natal thrombocytopoeria.> 

Neuzrcrhilia in the mewborn mez be seen in 
neonatal leukaemia where it is amost always 
associeted with chromcsome disorders. It has also 
been proposed that leckaemoid reac.ions that last 
for many days after bw-L may result om maternal 
steroic treatment. A recert study, however, com 
paring two matched z-oups of babizs where one 
group 32mothers had 522n treated w--h dexametha- 
sone, was unable to show any Hematological 
differences, and the only cases of very high white 
cell courts were seen in tc infants whose mothers 
had not had steroids and m whom there was no 
eviderce of infection (Thur_beck anz Mcintosh, in 
preparation). 

It is usually postulaced that tae higner haemoglo- 
bin concentration seen in infants whe are small for 
gestatomel age is due to chroni: intrauterine 
hypoxig We know oi a stidies on zhe marrow of 
such iazants, but it 1s poss.ble that the lower white 
cell and platelet counts observed in these babies in 
the current study could 5e due to mzezrow stem cells 


beirg nore committed in utero to producing cells of 
the zed cell series in an attempt to improve oxygen 
trarsport and delivery in the fetus. At birth it may 
noz be possible for the stem cells to switch 
im-.ediately to white cell and platelet production. 
Soe evidence supporting this theory is the signifi- 
can_ly raised nucleated red cell count during the first 
six days of life in the group who were small for 
gestational age. It was only when the nucleated red 
cell count fell that the peripheral white count and 
plztlet count rose. 

Tae purpose of this paper ıs to draw attention to 
diffrences in the blood counts of these two groups 
of =xtremely low birthweight babies, not to account 
for them. We believe that the differences are so 
spe-tacular in the first week of life that it may be 
im=rtant to anticipate them. For example, babies 
wkce are small for gestational age often have 
pro ound neutropoenia, and despite the fact that 
the~ are born by caesarean section with no pre- 
disposition to infection it may be reasonable to pive 
then prophylactic antibiotics in the same way as one 
wcrld to other neutropoenic mmunocompromised 
pazents. One infant early in this study, who was 
bor with a neutrophil count of 0-8x 107/1, suddenly 
des=loped a rapidly fatal septicaemia on the 4th day 
of Efe. In retrospect his neutrophil count had fallen 
steedily after birth and we believe that he developed 
sepricaemia because of neutropoenia, not the 
revzrse. We have not seen any complications 
directly resulting from the thrombocytopoena but 
hax on several occasions felt obliged to perform 
clotting screens to ensure that the thrombocyto- 
pcenia was not part of disseminated intravascular 
cozzulation. 


We ould like to thank the staff of the neonatal unit for care of the 
infa_ts and the staff of the haematology department for ther 
excelent service to our unit, A full table of results 1s available from 
N *¥-cIntosh. 
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Patient triggered ventilation in premature neonates 
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SUMMARY Patient triggered ventilation using 
oesophageal pressure changes was assessed in eight 
premature neonates. Respiratory activity was reli- 
ably recorded and positive pressure inflation oc- 
curred synchronously with inspiration. Peristalsis 
resulted in only minimal imterference. Dunng 
patient triggered ventilation, inflating volume and 
oxygenation increased significantly compared with 
periods of conventional ventilation. 





Synchronous respiration with artificial ventilation in 
premature neonates improves oxygenation,! but 
attempts to achieve such a response by imposing a 
standard rate are not always successful.” Patient 
triggered ventilation—the delivery of positive pres- 
sure inflation initiated only by respiratory efforts— 
ensures synchrony but until recently was not practi- 
cal in preterm neonates. A recent report suggested 
that it was possible to modify a conventional 
neonatal ventilator so that it could be triggered even 
by preterm infants’ respiratory efforts.? Changes in 
abdominal expansion were used to detect respira- 
tion,? but these signals may be confused by gross 
body movements. During mechanical ventilation, 
oesophageal pressure changes were shown to be 
reliable in detecting respiratory efforts, and they 
were not affected by ventilator pressure changes or 
by postural movements.! * The aims of the present 
study were to investigate the apparent success of 
triggered ventilation in preterm neonates and to 
assess the effect of oesophageal pressure changes as 
the tngger. 


Patients and methods 


Eight patients with the respiratory distress syn- 
drome were studied; all were less than 1 week old 
with a mean gestational age of 27 weeks (range 
24-31). Ventilatory support was given by an SLE 
Newborn 250 ventilator. Ventilator settings were 
determined before the study by the clinician in 
charge of the infant; rates varied from 50-80/ 
minute, and peak mspiratory pressures from 
14-24 cm H,O. No infant was either paralysed or 
sedated, but those on ventilators with rates of less 
than 30/minute were treated with a methylxanthine. 


Permission for the study was given by the hospital’s 
ethics committee. 

Infants were entered into the study as soon as they 
had been stable on conventional ventilation for at 
least two hours. They were then switched to 
continuous positive airways pressure trigger ventila- 
tion for at least 30 minutes. Tngger ventilation was 
discontinued if the infant was either apnoeic for 
longer than 20 seconds, or failed to trigger a 
ventilator pulse during that time. 

Patient triggered ventilation was delivered by a 
modified SLE Newborn 250 ventilator. The ventila- 
tor has a manual breath control which, when set for 
continuous positive airways pressure, permits deliv- 
ery of a single positive pressure inflation of the same 
magnitude and duration as that predetermined 
during intermittent positive pressure ventilation. 
Only if a critical change in oesophageal pressure is 
exceeded (imcrease in negative pressure swings) is 
the manual breath control triggered ( a systems 
delay of up to 100 milliseconds is possible). 

Throughout periods of patient triggered ventila- 
tion and the preceding and succeeding 30 minute 
periods of conventional ventilation we recorded 
transcutaneous oxygen tensions, inflating volume, 
and ventilator and oesophageal pressure changes 
using the techniques previously described. 1? + 
From the oesophageal pressure record we calculated 
the change m pressure necessary to trigger the 
ventilator, the infant’s respiratory rate, and the 
number of periods of apnoea and penstalsis. 
Ventilator rate and inflating volume during different 
types of ventilation were compared, as was the mean 
transcutaneous oxygen tension during the final 10 
minutes of each 30 minute period. 

Statistical analysis was by paired Student’s t test. 


Results 


Oesophageal pressure changes of 0-3-0-5 cm H,O 

triggered the ventilator; these were greater than the 
pressure change from the cardiac artefact. Only one 
infant who had previously been apnoeic had periods 
of respiratory efforts that were not strong enough to 
trigger the ventilator. Apnoeic periods were infre- 
quent despite the fact that three of the infants had 
previously been fully ventilated. The longest period 
of apnoea was 18 seconds and occurred in an infant 
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Table Cortpanson of comvenional and pxient triggered 
ventilation Figures are m2cn (rangz) 





Measurement Cesrentonal = Triggered 
vemilation ventilation 
Tidal volume ‘ml) 63 (5-11) 8:2 (S-6-12-3) 
Delivery zate of inflating 
pressure 
Convenaosal rate 
260/curuce (n=3) 72 (30-£0) 78 (72-90) 
Convenaorel rate 
<6Yruruce (n=5) 17 (5-30) 45 (30-52) 


previously on a rate of five sreaths/minute. Other- 
wise, apnocic episodes varied in length between two 
and 10 seconds and weze less tkan on= per minute. 
Peristalcic waves did no” trigger the ventilator, but 
did intercere with the signal. This was only a 
problem io three infants, and then onl- for the first 
two mumuces. The table shows that in =ven of eight 
infants the inflating vclume increasec significantly 
during tr-ggered ventilation {p<0-021 Delivery of 
inflating pulses increased in all previowly ventilated 
infants az a rate of less than 60 brzaths/minute. 
Trancutareous oxygen tens.ons incrzased during 
triggered ventiation ua all infants when comparec 
with bct periods of ccrventioral ventilation (mear. 
increas: 12 mm Hg, range 5-32 mm Hg, p<0-01). 

One inzent remained on tizgered ventilation for a 
total ot three hours. After crly 15 mizutes his PaO. 
rose fori 67 to 87 mm Hg with an increase in 
inflaticg volume of 11-12-3 ml when compared with 
convertional ventilatiow. P2ak inspiretory pressure 
was gracually reduced from 14-10 cm H,O with 
maintenance of artecial blocd gases (pH 7:27, 
PaCO- 36 mm Hg, and PD, 67 mm Hg at 
14 cm HO on comen-ional vertilation; and 
pH 7:27. PaCO, 38, PaO. $4 mm Hgat 10 cm HO 
after on2 hour of trizzerec ventilaton). 


Discussion 


Our sults support d-evious findirgs that patient 
tnggezed ventilation, evea in very premature 1n- 
fants, can be succescul’: oxygenaton improved, 
partly due to an increese n inflating volume during 
triggered ventilation This imcreasz reflected the 
difference in the ccfanrs’ respirztory efforts— 
synchrony during trigger modz, but esynchrony and 
limitetion of inflatior Juriog convertional’ veniila- 
tion. In infants whe kad b2=2n ventileted at a rate of 
less -han 60 breaths«minute the Improvement m 
oxygenation was alsc due ta the cncrease in the 
number of inflations del-vered caring triggered 
venti_ation. 


Small changes m oesophageal pressure success- 
fully triggered positive pressure inflation. To de- 
crease the frequency of ventilator breaths trigger 
sensitivity had to be reduced. The variation in the 
strength of respiratory efforts was insufficient to be 
certain that positive pressure inflation was delivered 
only on a certain number of respiratory efforts. 
Idealy—to facilitate weaning—tnggering from a 
preselected number of breaths (regardless of size or 
frequency) should be incorporated into the ventila- 
tors as with ‘adult’ servo-ventilators. 

The oesophagus has the advantage as a trigger site 
that g-oss body movements are not registered as 
pressure changes which could trigger the ventilator. 
Perstaltic activity, a theoretical disadvantage of this 
site, caused relatively few problems but these could 
be increased by the pooling of saliva after prolonged 
use. Both tngger sites studied to date—oesophagus 
and abdomen—? have a major disadvantage ın that 
they fail to differentiate between obstructive and 
non-obstructive respiratory efforts and fail to set off 
the alarm durmg obstructive episodes despite the 
absence of air flow.’ 

We conclude that patient triggered ventilation can 
be successful, particularly during weaning. By con- 
versicn to synchronous respiration oxygenation was 
impreved and this might reduce the incidence of 
pneumothoraces.” Using changes in air flow as the 
tngger could be advantageous, as this is a more 
accirate indicator of both respiratory efforts and 
aproea. This is currently being investigated. 
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SUMMARY Serum concentrations of copper and 
ceruloplasmin were measured ın 24 very low birth- 
weight babies. They were high in those weighing less 
than 1000 g, and cmitically ill or receiving in- 
travenous nutntion, and normal ın those with bone 
disease, neutropenia, or oedema. Care is needed to 
maimtain adequate concentrations without toxicity. 





Copper 1s an essential trace element found in sev- 
eral metalloenzymes, including lysyl oxidase, 
cytochrome C oxidase, and superoxide dismutase. 
As the survival of infants born at less than 28 weeks’ 
gestation has increased a new population is growing 
up that 1s at risk of copper deficiency because of low 
body stores and artificial feeding. The aim of this 
study was to measure serum copper and ceruloplas- 
min concentrations ın very low birthweight (VLBW) 
babies to find out whether copper given in- 
travenously is metabolised, and whether deficiency 
can be detected by the methods that we used. 


Patients and methods 


Twenty four VLBW babies were studied. Their 
mean gestational age was 28 weeks (range 24-35) 
and mean birthweight 1088 g (range 650-1460 g); 12 
were boys and three were small for gestational age. 
Total parenteral nutrition was started on day 3 and 
fat emulsion (Intralipid, KabiVitrum) was intro- 
duced on day 5. Amino acids were given as Vamun. 
Small amounts of breast milk were given if 
tolerated. The total parenteral nutrition supplied 
0-22 pmol/kg copper (Ped-El, KabiVitrum), 
1-00 mmol/kg calcium, 1-16 mmol/kg phosphate and 
200 U vitamin D daily. When the babies were having 
enteral feeds, multivitamins (including 800 U 
vitamin D) were prescribed from 2 weeks of age, 
with an additional 1000 U of vitamin D for those 
whose birthweight had been less than 1000 g. Breast 
fed babies weighing <1200 g were given a neutral 
sodium phosphate supplement (1 mmol/kg/day). 
The calculated intakes of copper in babies receiving 
full enteral feeds were 0-63-1:23 pmol and 
1-13-1-5 pmol/kp/day on breast milk and formulae 
feed, respectively. One baby received maintenance 
treatment with frusemide for chronic lung disease. 


Albumin low in salt was infused in all babies w:th 
serum albumin concentrations of less than 20 g/l. 

A sample of 0-2 ml serum was diluted in 0-8 ml 
molar hydrochloric acid for copper analysis by 
atomic absorption spectrophotometry (Instrumen- 
tation Laboratories AA/AE 257). Standards ranged 
from 1-17 pmol/l. All glassware and test tubes were 
soaked in 0-1 M hydrochloric acid for a minimum of 
one day and rinsed three times in deionised water. A 
sample of 0-1 ml serum was frozen for ceruloplasmin 
analysis by immunoradial diffusion. Babies who had 
been transferred to another hospital or home did not 
have all the samples taken. X ray pictures of the 
babies knees were taken and determinations of 
plasma alkaline phosphatase activity and phes- 
phorus concentration were made as a routine. The 
x-ray pictures were reviewed by a radiologist 
(LMcD) who had no clinical information about the 
babies, and bone disease of prematurity was 
diagnosed if there were signs of osteopenia and 
metaphyseal changes. 

All results are given as mean (SEM) and analysed 
using Student’s unpaired ¢ test and least squares 
hnear regression. 


Results 


There was no correlation between gestational age 
and serum copper concentration at 1 week (r=0-01). 
Babies with birth weights of less than 1000 g hed 
higher serum copper concentrations at 1 week then 
those with birth weights of 1000-1500 g: 13-1 (1-9) 
umol (n=7) and 8-9 (0-8) pmol/l (n=12) (p<0-05). 
There was no significant change with postnatal age, 
the mean serum copper concentration at 1 month 
being 10-7 (0-7) pmol/l. 

As the concentrations did not change with post- 
natal age concentrations at 1 week and 1 month 
were combined and the effect of feeding deter- 
mined. Babies receiving parenteral feeds had signi- 
ficantly higher serum copper concentrations than 
babies receiving full enteral feeds (p<0-005). 

Serum concentrations of ceruloplasmin correlated 
with those of serum copper (r=0-89, p<0-001). The 
mean ceruloplasmin:copper ratio was 0-19 (range 
0-08-0-24). Four babies had high serum copper 
concentrations (18-8-20-9 umol/1); all were receiving 
total parenteral nutrition and critically ill (with 
necrotising enterocolitis, septicaemia, and intracra- 
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Figure. Mean (SD) serum copp2r concentrvions in very 
low birtF weight babies fed 2uterally and pareiterally. 


nial ha2morrhage) and their ceruloplasmun:coppztr 
ratios were 0-13-0-23. 

There was no difference in the =rum copper 
concen-rat.ons at 1 month between those babies 


with and without bone <fisease, mean concentrations . 


being 11-4 (1:3) pmol/ [n=9) and 10-1 (1-5) pmol/l) 
(n=9) -espectively. As expected, the mean maximal 
alkalina phosphatase activities were h gher in those 
` infanis wich metabolic bome disease 487-9 (55-3) 
(n=9) compared wita 297-5 (33-6; TUA (n=§) 
(p<0-C5); there was nc correlation between alkaline 
phospratase activity and copper concentration. The 
Mean minimal serum 220sphorus comentrations in 
those infants with and without bone disease were 


1:36 (0-02) and 1-55 (0-57) mmol/l, respectively. 
Five babies were neutropenic (<1 X10°/1) and septic, 
and meir mean copper concentration at 1 month was 
12-5 12-3) pmol/l. There was no association between 
low serum copper concentrations and oedema. 
Seven babies required albumin infusions; their mean 
copf=r concentration was 11-8 (4-9) pmol/l and in all 
the edema resolved after the infusion. 


Discission 


Serum copper concentrations at 1 week did not 
correlate with gestational age, and there was no 
signiicant change with postnatal age. Babies with 
birt weights of <1000 g had significantly higher 
copf=r concentrations than those with birth weights 
of 1000 g, which probably reflects the frequent 
use f total parenteral nutrition in these babies as 
babiss receiving total parenteral nutrition had 
high=r mean serum copper concentrations. This 
coul] have been due to injury to the hepatobihary 
system, as copper 1s excreted in the bile. Stress and 
infeation are other possible causes, as are frequent 
blocd transfusions. 

A; 93% of intravascular copper is bound to 
ceroplasmin, possibly more important than a high 
serum copper concentration is the effect of any 
facter that might reduce the ceruloplasmin:copper 
ratic . thus increasing the diffusable copper fraction. 
Onl- one of our 24 VLBW babies had a reduced 
certloplasmin:copper ratio. 

Copper deficiency reflected in apnoea, bone 
disease, oedema, anaemia, and neutropenia has 
previously been described in preterm infants be- 
twe-n 8 weeks and 6 months of age.! 7? We found 
no =vidence of it ın our small sample studied at 
3 months; there was a high incidence of subclinical 
metabolic bone disease but no evidence that this was 
due to copper deficiency. Recently, Sutton et al 
described four preterm infants who developed 
clincal copper deficiency with low plasma copper 
conzentrations;* they were receiving formula con- 
taimng 0:61 pmol/l whereas our formula, like most 
commercial formulas, contained 0-80 pmol/l copper. 
The copper concentration of breast milk is lower, 
but the copper is more bioavailable. 

Ia conclusion, parenteral nutrition containing 
0-2 umol/kg/day and infant formulas with a copper 
concentration of 0-80 wmol/100 ml provide enough 
copoer to maintain serum copper concentrations 
anc prevent the clinical signs of copper deficiency. 
Seram copper reflects only a small fraction of total 
bocy copper, however, and is probably a poor 
refEction of the amount in the body. Measurement 
of snzymes dependent on copper (such as super- 
oxile dismutase) may be more helpful. 


Current recommended doses range from 0-10- 
1:48 pmol/kg/day,4> and some recommend that 
copper be excluded completely from short term 
parenteral nutrition. Our experience suggests that 
potentially toxic concentrations of copper can be 
achieved in critically ul preterm infants and that 
intravenous copper supplements should be withheld 
until the babies are stable, and then their serum 
copper concentrations should be monitored. Further 
studies are needed to define optimal intravenous 
copper requirements. 


We are grateful to Dr RPH Thompson, Dr B Slavin, and Professor 
JW Scopes for their support 
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Maternal narcotic abuse and the newborn 
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SUMMARY In 50 infants born to women who con- 
tinued to take heroin during all or part of their 
pregnancy the drug withdrawal symptoms were mild 
and were noted in 21 mfants (42%). Only nine 
infants required treatment. Sudden infant death 
syndrome occurred in two infants at 4 and 6 months. 





An increasing number of infants are being born to 
mothers addicted to narcotic drugs. Reports about 
the effects of maternal drug abuse on the infant are 
conflicting. Previous series, largely from North 
America, have reported increased neonatal mortal- 
ity and morbidity ın these infants.1? Recently, 
Klenka reported mınor withdrawal symptoms in 
more than 70% of infants but noted a low incidence 
of severe symptoms.’ This was attributed to smok- 
ing heroin rather than to intravenous abuse. In 
order to ascertain the current msk we studied 
50 infants born between 1983 and 1986. 


Patients and methods 


During the study period, 44 women known to be 
addicted to narcotic drugs delivered 50 infants in 
two Glasgow maternity hospitals. One mother had a 
twin pregnancy, and five women delivered twice 


during this period. The combined annual delivery 
rate in these two hospitals is roughly 6000. 

All except one of the mothers were using heroin, 
either alone or ın combination with a variety of 
other drugs. The one exception was a methadone 
addict. The mean (SD) duration of addiction before 
delivery was 2:7 (1:5) years. The amount of 
herom used vaned widely and was difficult to 
ascertain. Most of the women (75%) were 
intravenous heroin abusers; the rest either smoked 
or snorted the drug. Twenty four women had 
partners who were also drug addicts. 

The ages of the mothers ranged from 17-34 years: 
mean (SD) 21-5 (3-4). All were offered routine 
antenatal care with the addition of an inpatient 
detoxification programme. Nineteen of the women 
had little or no antenatal care, and two concealed 
their pregnancies. 

The infants were admitted routinely to the special 
care nursery after delivery and were observed for 
signs of drug withdrawal for 48 hours. Symptomatic 
infants remained under close observation. Treaz- 
ment was initiated if there were constant tremulous 
movements, convulsions, or a disturbed sleep cr 
behavioural pattern such as restlessness or crying 
within one hour of a feed. The drugs used in 
treatment were phenobarbitone, chloral hydrate, 
and phenobarbitone either singly or in combination 
depending on the individual clinician. 
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Signs of drug withdrawal were noted m 21 infants 
(42%) (cable 1). In most of the infant: these were 
mild but nine (18%) Lad symptoms considered 
suificient to warrent treatment. Five had late or 
prolonged withdrawal symptoms with iratability and 
excessiv> hunger. 

The trth weight of fected uwfants -anged from 
1-1-+3-54 kg: mean (SD) 2-77 (0-58). Neonatal 
problems, cther than drg witadrawal symptoms, in 
the infaats of addicted mothers are dozumented in 
table 2. In 19 pregnancies ther2 had bean little or no 
antenata] care and 12 (57%J of therr resulted in 
preterm delivery. Thirty nin2 (73%) of the mfants 
were d-scharged home, eight under supervision 
orders. Nine were discha-gec to foster care, and two 
were accpted. 

Few of these children were followec up success- 
fully. Most failed te attend outpatent appoint- 
ments. Three are known to aave long term prob- 
lems. One child is microzephalic end severely 
handicapped, one has a deft palate, and one is deaf. 
There were no neonatal dezths in this group. Two 
infants suff2red sudden -nfan- death syndrome at 4 
and 6 months. 


Tzble1 Drug withdrawal symp ‘cms in 21 cJected infants 


Symptom No of infous (%) 
Jittermese 21 (100 01 

High pitced zry 11 (52-4) 

Sruffles 10 (47-6) 

Sleep dis-ucbance 9 (42-9) 
Vomiting 6 (28-6) 
Abnorma. feeding pattern 5 (23-8) 
Tachypocea 4 (19 0) 
Fever/excess sweating 1 (4-6) 
Convulsicns 1 (4-8) 





Table 2 Neonatal complizations occurring x infants 
(n=50) of aédicted mothers 











Complicanon Ac of infants (%) 
Preterm delwery (<37 weeks: 14 (28) 
Small fo: gestational age 14 (28) 
Occipitofrental bead circum ‘erence 

<10th centile 17 G4) 
Delivery by caesarean sectter = (16) 
Delivery by forceps F (14) 
Fetal discress 

(cardictocographic changes with or 

without mecomum staining: 1E (36) 
Apgar scores <6 at onc mnate 1£ (28) 
Idiopathc respiratory distress 

syndrome = (8) 
Required assisted ventilation = (6) 





Discassion 


The incidence and severity of drug withdrawal 
symptoms in the group of infants studied 1s lower 
than previously reported in infants of narcotic 
addicts. Klenka attributed a reduced severity of 
symptoms to low dose exposure m mothers who 
smoxed rather than injected heroin.? In our series, 
howe2ver, 75% were intravenous drug abusers. 

Aterations in the severity of symptoms may 
reflect changing patterns of drug taking: most 
addicts now take more than one drug. The infant 
may be affected not only by exposure to heroin but 
by the other drugs taken. It is well recognised that 
methadone results in more prolonged withdrawal 
symatoms. Most mothers in our series were using 
hercin ın combination with other drugs but few were 
usin2 methadone on a regular basis. 

N= neonatal deaths occurred in our series. There 
were two cases of sudden infant death syndrome; an 
increased incidence has been previously reported i in 
infants of drug addicts.* In keeping with previous 
reports, we noted suboptimal intrauterine growth, 
including head growth, in many infants.° This may 
relaze as much to other factors in the lifestyle of the 
add:ct as to intrauterine heroin exposure. Smoking, 
poo: diet, and poor antenatal care, all associated 
witt poor fetal growth, are common in these 
mothers. Where there was little or no antenatal care 
we noted an increased risk of preterm delivery. This 
is well recognised in non-addict populations. 
Perhaps efforts to improve the outlook for these 
infants should be directed at encouraging the use of 
antenatal care resources. 

The ability of the drug addict to care for her child 
after discharge 1s of major concern. Many addicts 
hav2 unstable backgrounds with no family support. 
An early assessment of the family and support 
ava lable to the mother 1s essential. Debate con- 
tintes about the long term outlook for these 
chilären; there are reports of an increased incidence 
of 3ehaviour problems and learning difficulties.® 
Due to difficulties with follow up we were unable to 
explore this. 

No mother in our group was positive for human 
immunodeficiency virus. With the increasing preva- 
lence of this virus this may well become one of the 
ma:or risks to these infants in the future. 

In conclusion we report a low incidence of severe 
drug withdrawal symptoms requiring treatment in 
infents born to drug addicted mothers. The main 
risks were associated with the mother’s lifestyle as a 
drug addict rather than a direct effect of the drugs. 
We -hank our obstetnc and paediatric colleagues for allowing us to 


repcrt on their patients and Miss A Campbell for typing the 
maruscript 
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Neonatal infections with Haemophilus species 
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SUMMARY During a 27 month study seven non- 
serotypable strains of Haemophilus influenzae and 
two of Haemophilus parainfluenzae were isolated 
from mine neonates. Seven had early infection 
associated with respiratory distress or conjunctivitis; 
three had septicaemia one of whom died. The 
incidence of haemophilus septicaemia was 0-23 per 
1000 live births. 


The number of reports of infections caused by non- 
serotypable Haemophilus influenzae during the neo- 
natal period is increasing.’ Any series that includes 
only cases of bacteraemia or meningitis is likely to 
under report characteristic clinical features of infec- 
tion with this organism.? We report a study con- 
ducted over 27 months of all haemophilus isolates in 
one unit. 


Material and methods 


On 1 January 1985 surveillance of haemophilus 
infections in our neonatal unit started and we report 
the results until 31 March 1987. When systemic 
sepsis was suspected we took samples of blood, 
urine, cerebrospinal fluid, nose, throat, umbilical, 
and rectal swabs before starting antibiotics. In 
addition, endotracheal secretions from babies 
requiring assisted ventilation were routinely cul- 
tured three times a week. 

Blood cultures were performed using brain heart 
infusion broth with and without sodium thioglycol- 
late (Gibco Ltd) with routine subculture to choco- 
late agar after 48 hours and five days’ incubation at 
37°C. Haemophilus spp were initially identified by 
their growth and morphology on chocolate agar 


after primary culture or following enrichment in 
cooked meat medium. Strains were speciated and 
biotyped according to the method of Kilian using 
laboratory prepared media.’ Slide agglutination was 
used to attempt to serotype the strains using type 
specific antisera prepared by the Public Health 
Laboratory Service (type b) and Wellcome (types a, 
c, d, e, and f). 

Antibiotic sensitivities were performed and inter- 
preted using the comparative method.‘ To prepare 
the inoculum six isolated colonies were touched and 
added to 2:5 ml of 1% tryptone water (Oxoid). 
H influenzae NCTC 11931 was used as the control 
orgamsm. The test medium was Isosensitest (Oxoid) 
with 5% saponin lysed horse blood (Tissue Culture 
Services) and 10 mg/ml 8 micotinamide adenime 
dinucleotide grade III (Sigma). Incubation was 
performed at 37°C in a 5% carbon dioxide incu- 
bator. Disc contents (measured in pg) were ampicil- 
lin 2, cefuroxime 30, gentamicin 10, netilmicin 30, 
neomycin 10, trimethopnm 1-25, chloramphenicol 
10 (Oxoid) and polymyxin B 250 units (Mast 
Laboratories Limited). The presence of B lactamase 
was detected with Intralactam strips (Mast Labora- 
tories Limited). 


Results 


Throughout the study there were 12 910 live births 
in the hospital. The characteristics of the nine babies 
with Haemophilus are shown ın the table. All 
neonates were born by spontaneous vertex delivery, 
except cases 1 and 9 who were delivered bv 
caesarean section. Cases 1 and 2 grew H influenzae 
and H parainfluenzae, respectively, from respiratory 
secretions at 3 weeks of age. These were probably 
nosocomial infections as the two babies were not 
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Table Chnical details of unz cases infeced with Haemophilus spp 





Case Sex and Burth Rex faciors for Cluucal diagnosis Outcome Sue of positive 
No gestatonal weight easy onset sepss, culture 

age (g) [duratior. of m=nbrane 

(weeks) ruptore — hou] 

1 M, 29 570 Nore [0] Right upper Icbe Recovered Endotracheal 
pneumonia, aspirate 
chronic 
lung disease 

2 F 23 960 Szertaneous Asymptomatic: Recovered Nasopharyngeal 
premature recovered from aspırate 
moture of severe respizatory 
nembranes [2] distress syncrome 

3 F. 35 2660: Srfertaneous Mild respirato-y Recovered Gastric aspirate, 
Eremature distress syncrome nose, throat, 
moture of mm- naso-pharyngeal 
branes, matemal aspirate, 
fever, antepactum placenta 
Laemorrhage 31x 
weeks earlie> + smal! 
blzeds since 2] 

4 M, 24 700 Sp atan2ous Severs respira-ory Died, mtraventncu- Gastric aspirate, 
premature rasture distress syncrome lar haemorrhage; cap- blood 
ef membran= [5] sular liver tear at 

post mortem; early 
fetal pneumonia 

5 F, 24 790 Spontanzous Severe respiracory Recovered Blood, rectum, 
premeture distress synciome placenta, 
rupture of msm- maternal vagina 
branes; mate-nal 
zever [17] 

6 F, 23 2210 Matemel fever [2] Conjunctivitis Recovered Conyunctiva, 
blood, gastric 
aspirate, 
maternal vagina 

7 M. 33 196) Spoataneous Conyanctrvitis Recovered Conjunctrva 
Dremature 
aptue of 
xcembranes [2] 

8 M, 34 243) Szonatareous Conjanctivitis Recovered Conjunctrva, 
premature gastric aspirate, 
rupture of placenta, 
membranzs 2] maternal vagna 

9 M, 41 3260 Pro.onged rupture Conjunctivitis Recovered Conjunctiva, nose, 
>? membsares, throat, rectum, 
antepartum Laem- ears, umbilicus, 
orrhage, metrnal placenta 


fever vagn loss 
for two weezs 











colonised at birth. The remaining seven patients 
presented on the first dar of life, and maternal 
specimens received from five of nese patients 
yielded a Haemophucs of the same biotype. 

There were two patiznts with H parainfluenzae, 
(cases 2 and 9). Case 2 was probably asymptomati- 
cally colonised with the argamsm ard case 9 had 
conjunctivitis. The athe: seven babies grew 
H influenzae, and all tre isclates were mon-capsulate. 
They comprised bictype I (n=1., I (n=2}, 
ID (n=2), V (n=1), and unxnown (n=1). 

Three tabıes (cases +, 5 and 6) hed septicaemia 


and received penicillin and gentamicin, ampicillin 
and netilmicin, and ampicillin, respectively. Two 
presented with clinical and radiological features 
indistinguishable from hyaline membrane disease, 
and case 4 died on day 2, pneumonia being 
confirmed at necropsy. The third septicaemic baby 
had bilateral conjunctivitis at birth but was other- 
wise well. The four cases of conjunctivitis were 
trected with trimethoprim and polymyxin B eye 
drops and all resolved. 

All strains examined were sensitive to neomycin, 
gentamicin, cefuroxime, and polymyxin B, but two 


? 


were resistant to chloramphenicol, one to ampicillin 
due to the production of B lactamase, and one to 
trimethoprim. 


Discussion 


The number of reports of H influenzae sepsis in the 
newborn has increased. In one study H influenzae 
caused 1-4% of cases of neonatal sepsis seen in the 
early 1960s, rising to 3-8% over the next 10 years.” 
In a study from Houston the proportion rose from 
0-3% in the early 1970s to 2-6% over the next five 
years. The incidence of neonatal haemophilus bac- 
teraemia in 1976-81 in Houston was 0-14 per 1000 
live births, and we found an incidence of 0-23. Any 
apparent increase, however, may be due as much to 
increased awareness as to a true nse in incidence. 

One study described 10 cases of neonatal bacter- 
aemia due to H influenzae, and in four cases biotype 
IV was isolated.' Non-serotypable strains are rarely 
biotype IV unless they are of neonatal, maternal, or 
genital origin. Non-serotypable strains belonging to 
biotype IV may have a special affinity for the genital 
tract." Biotypes II and OI have also been isolated 
from cases of neonatal sepsis. In contrast, we found 
several biotypes but no cases due to biotype IV. 

Early neonatal sepsis with haemophilus is likely to 
arise by maternal vaginal carriage. The reported 
rate of vaginal carnage during pregnancy is less than 
1%.' If the incidence of neonatal sepsis due to 
Haemophilus continues to rise there may be a case 
for introducing selective media to increase its 
detection from vaginal swabs, as 1s used for sputum 
bacteriology. 

Ophthalmia neonatorum is a common condition 
and occurred in 12% of newborn babies in 
Southampton and 8-2% in Harrow. In the 
Southampton study three of 42 patients grew 
Haemophilus spp (two H influenzae and one 
Haemophilus spp), but in Harrow the organism was 
not isolated. In most studies in developed countries 
about one third of cases of neonatal conjunctivitis 
are associated with bacterial pathogens other than 
Neisseria gonorrhoeae or Chlamydia trachomatis. 
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When this occurs, it ıs usually treated with neomycin 
or chloramphenicol eye drops. Chloramphenicol 
resistance occurs in up to 1% of non-capsulate 
H influenzae, although it is rarely found among 
capsulate strains. Two strains in our series 
(H influenzae and H parainfluenzae) were chlor- 
amphenicol resistant. Standard first line anti- 
bacterial treatment for sticky eye ın Oxford wes 
trimethoprim and polymyxin B sulphate eye drops 
because an endemic Klebsiella oxytoca strain, which 
was chloramphenicol, neo-mycin, and gentamicin 
resistant, often colonised babies ın our unt. 

Penicillin or ampicillin and an aminoglycoside are 
often used in the treatment of neonatal infection cf 
unknown cause. Only one strain of H influenzae in 
this study was a 6 lactamase producer, and amp:- 
cillin resistant strains of H influenzae are fortunately 
uncommon in this setting.’ A change of standard 
empirical antibiotic treatment is not indicated by the 
results of this study, except if a baby fails to 
respond. 


D Isaacs 1s funded by the Wellcome Trust. 
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Ultrasound diegnesis of nephrocalcinosis in preterm infants 
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SUMMARY The incidence © nephrocalcinosis in 
very lcw Lirthweight ‘less than 150C g) premature 
infants was assessed br ultrasound scan and analysis 
of unne Three of 36 infants had nezhrocalcinosis. 
All had been receiving Icaz term -rusemide for 
bronckoaulmonary dysplasia with simultaneous 
fluid restriction. Urinary in 2stigaticas showed no 
consistent findings in dabie with nephrocalcinosis 





The survival of very low Lirthweignt premature 
infants has improved ın the Lst 10 years as advances 
in the arderstanding of disea es and their treatment 
have been made. Multple ug treatment is often 
required. end metabotic dis-crkances are common. 

As mere infants survive, a larger number who 
initially required assis:ed vzr tilation and increased 
oxyger concentrations devekcp chronc lung disease 
which requires long :erm oxygen supplements. 
Frusenuce is sometimes used for several months 
while the Eabies are depenceat on oxvgen. The oral 
dose ranges from 2-3 me‘kg/day. Side effects 
include hyponatraemia. hypokalaema, hypochlor- 
aemic metabolic alkalosis and brpercalciuna.! 
Urinary calcium excretion È increased 10-fold? and 
this is thought to te thz major ‘actor in the 
development of nephroceEirosis and nephro- 
lithiasis." The total dese may also 5e important. 
Osteopenia, from wh ch peemature nfants are at 
risk, is also exacerbazed. 

Early ssudies used abceninal rediographs to 
detect nepbrocalcinasis*; moze recer” reports have 
shown (aet real time ultra-ound is considerably 
more sens-tive ? Ultras sund pictures show nephro- 
calcincsis as areas of .ncrsa=d echo production in 
the medullary pyramids. They mez also detect 
associcted renal calcck. 


Patien:s and methods 


Infants admitted to the neoratal unit at the Queen 
Victoria Hospital with birth -eizhts cz <1500 g born 
between 1 September 1983 and 30 Jaly 1984 were 
includsc. in the studs. 

At .2 months of azz al nfants had ultrasound 


scans of the urinary tract with a real time sector 
scammer using a 7:5 MHz or 5 MHz transducer. 
Parzesegittal and coronal views of the kidneys were 
routinely taken, and the coronal views usually 
provided the best definition of the anatomy of the 
kidney. 

A spot sample of urme was centrifuged and 
examined by phase contrast microscopy. An aliquot 
was simultaneously frozen for batch analysis of 
osmolality, and calcium, creatinine, and 6-2- 
microglobulin concentrations using the Phadebas 
radioimmunoassay (Pharmacia Diagnostics). 


Results 


Twenty eight of 64 infants were excluded, 20 
because of geographical isolation, and eight because 
the parents did not give consent. 

Two of four infants who weighed less than 1000 g 
at birth and one of 32 who weighed between 1000 
and 1501 g at birth had nephrocalcinosis. The dose 
of frusemide that had been given to the three with 
nephrocalcinosis varied from 2 to 8 mg/kg/day. The 
total doses in the individual infants ranged from 
220-630 mg. All three were on fluid regimens of less 
than 160 ml/kg/day for at least 80% of the time that 
they were receiving frusemide. None had received 
chlarcthiazide. Of the 33 infants who did not have 
nephrocalcinosis, the total frusemide dose in indi- 
vidual infants ranged from 0-305 mg; only two 
received more than 100 mg. Both received more 
than 170 mi/kg/day of fluid. 

In the intensive care unit management (including 
nutrition and vitamin supplementation) 1s standar- 
dised. There was no difference between the infants 
with and without nephrocalcinosis in the amount of 
vitamin D supplementation, or the type of milk 
mixture they received, or the incidence of osteope- 
nia of prematurity or prolonged acidosis and hyper- 
calcaemia, or the administration of other drugs. 

Urinary B-2-microglobulin was within the normal 
range (0-375 ng/ml) in all infants. Urinary calcium: 
creatine ratio (mmol:mmol) ranged from 0:033- 
3-68 (normal <0-6) and this did not correlate in any 
way with nephrocalcinosis. Microscopy of the urine 
did not show any haematuria or other abnormalities 
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in any infant, and osmolality and pH varied, but 
there were no associations between any measure- 
ment and nephrocalcinosis. 

In two of the three infants the nephrocalcimosis 
resolved. In one it disappeared after 16 months 
when the frusemide was stopped. In the second it 
disappeared after five months’ treatment with chlor- 
othiazide. The third died of unrelated causes and 
necropsy was not performed. 

In addition to the three infants with nephrocalci- 
nosis, five were found to have structural abnormali- 
ties of the urinary tract on ultrasound scans. 


Discussion 


Ultrasound scanning has proved to be a useful and 
effective means of diagnosing nephrocalcinosis. 
Correlation of results of ultrasound scanning before 
death and histology at necropsy has confirmed the 
association between increased echogenicity of 
medullary pyramids and nephrocalcinosis.” (figs 1 
and 2). The greater sensitivity of modern ultrasound 
equipment in diagnosing nephrocalcinosis suggests 
that early reports may have underestimated its 
incidence. Nephrocalcinosis is associated with 
hypercalcaemia and hypercalciuria, hypervitamino- 
sis D, primary hyperoxaluria, distal renal tubular 
acidosis, and Bartter’s syndrome. It also occurs in 
premature infants on long term frusemide treat- 
ment, and in children taking vitamin D and phos- 
phate for X-linked hypophosphaturic rickets. 
It has recently been observed in association 
with a hypoprostaglandinuric tubular syndrome 
with hypercalciuna and hypokalaemia in preterm 
infants.4 

The earliest calcium deposits appear as an 
echogenic rim at the pemphery of the medullary 
pyramids with a preserved echolucent centre. As the 
disease progresses the entire medullary pyramid 
becomes echogenic." 

Nephrocalcinosis should be differentiated from 
other causes of increased echogenicity of medullary 
pyramids. During the neonatal period oliguria 
associated with medullary hyperechogenicity may 
indicate the transient acute tubular disease that is 
due to deposition of Tamm-Horsfall glyco protein. 
Several earlier case reports of nephrocalcinosis may 
have been describing this disease,° as follow up 
ultrasound scans were not always done. Differentia- 
tion between the two diseases is possible if the 
ultrasound examunation is repeated after two weeks. 
In transient echogenicity the echogenic regions 
resolve over days, whereas nephrocalcinosis takes 
months. Recessive polycystic renal disease may 
produce a pattern of echogenic pyramids in 
children, but ın infants the kidneys are usually 





> a a 
Fig1 Renal ultrasound pıcture showing medullary 
nephrocalcinosis. Medullary pyramids (A) are densely and 
abnormally echogenic, renal cortex (B) ts normal 
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Fig2 Photomicrograph of renal pyramid showing 
extensive nephrocalcinosis. Dense interstitial and 
intratubular calcium deposits (arrows) show staining and 
polarisation characteristics of mixed calcium oxalate and 
phosphate (Haematoxylin and eosin.) 
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enlarged and diffusely echogenic. Juvenile familial 
nephroncphthisis may also show inzreased echo 
formaton, particularly arcurd the penphery of the 
medullary pyramids and essociated with microcyst 
format om. Some larger cysts may ao be visible. 

Unlixe Seyberth er cl we found no abnormalities 
in test: of tubular fuaction.* Microscopic haema- 
turia has teen seen in infants with nephrocalcinosis 
who ar sven frusemide, but ıt does zot seem to be 
associeted specifically with nephroca.cinosis. 

The combined use >f chlorothiazrce with fruse- 
mide Fas been advocated as a means of preventing 
hyperca_ciuria. It also aids the dissolu- on of nephro- 
calcıncs:z and any stomes thet may be present.“ We 
have shown that nephrccalcirosis can disappear 
withott using chlorotiazide aver < period of 16 
months aiter stopping the frusemice The most 
valuatde use of chlorothiazide may be in those 
infants who have dev2 oped kidney stones? and in 
those with osteopenia of prematurity. The volume 
of fluid -clerazed by the mfant receiving frusemide 
seers 1) be important ir. the development of 
nephrocalzinosis. 

The lcng term effec-s of medullary mephrocalcino- 
sis are unknown, but may be related to the density 
of calziim present and the underlying cause. The 
absence of tubular abiormalities in cur group at 12 
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mozths suggests that they did not have any ill 
effets. 


We hank Miss Gail Simons and Mrs Meg Hogg for typing the 
manmascapt 
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SUMMaE” An infusion of renitidine C-2 mg/kg/hour 
abrup:ly halted a life threatening gastrointestinal 
haemorrhage ın an anuric infant of 30 weeks’ 
gestator. 





We report the successful use of intravenous raniti- 
dine 1 an extremely sick preterm neonate with 
severe acute gastrointestinal blood Joss. 

She Fas born at 3C weeks’ gestat.on with a birth 
weigtt of 1700 g to a healthy primigravida. She 
Tequiced brief initial resuscitation with endotracheal 
intubatbn and assisted ventilation in addition to 
nalcxone Vitamin K was given intramuscularly. The 
infan- <eveloped reso-ratory Cistress and collapsed 
when. € hours old wita a generalised convulsion that 
requi-ed further intu>atien and assixed ventilation. 
She remained hypox c despite vigorous ventilation, 


wih the fractional inspired oxygen concentration 
benng raised to 95%, and persistent fetal circulation 
ws diagnosed. A bolus dose of tolazoline 2 mg/kg 
ws given followed by an infusion at 2 mg/kg/hour, 
wich produced a good initial response. She was 
trensferred to the regional neonatal intensive care 
unt at the age of 12 hours. 

Tkest x ray pictures showed severe hyaline mem- 
brine disease and the baby continued to shunt with 
a aO, of only 5-33 kPa despite ventilation with 
9=% oxygen and infusions of tolazoline and dopa- 
mne (5 pug/kg/minute). At 40 hours of age she 
developed a loud murmur consistent with a persis- 
teat ductus arteriosus; this responded within nine 
hcurs to indomethacin 0-2 mg/kg and three doses 
w=re given 12 hourly intravenously. 

On the third day she became anuric; renal 
uErasound scan suggested acute tubular necrosis, 
aed she required peritoneal dialysis for 36 hours for 


Table Concentrations of ranitidine in plasma and urine 


Tone Ransidine concentrations 








Plasma Unne Serum 
(ngimi) (ng/ml) creatinine 
concentration 
(mmolil) 
After 24 hours of 
infusion 789 Not done 197 
After 36 hours of 
mfuson Not done 11 520 139 
7 Hours after end 
of infusion 1390 Not done 100 
24 Hours after end 
of infusion Not done 21 480 Not done 
36 Hours after end 
of infusion 375 Not done Not done 
48 Hours after snd 
of infusion Not done 2276 116 


Plasma level which results in acid suppression in 50% of 
adults=100 ng/ml 


fluid retention and a serum potassium concentration 
of 8-6 mmol/l. She developed ventricular tachycardia 
which did not respond to lignocaine given in- 
travenously but reverted to sinus rhythm after a 
direct current shock of five joules. 

At 96 hours of age, she had an acute gastrointes- 
tinal bleed indicated by a single aspirate of 28 ml of 
fresh blood from her nasogastric tube followed by a 
further 41 ml over the next seven hours. There was 
no clinical suggestion of a generalised bleeding 
disorder, though clotting studies were not per- 
formed. Her platelet count was 304x10°/l. She was 
initially treated conservatively with blood transfu- 
sions and alkalis given orally but because of the 
severity of the bleeding (equivalent to 50% of total 
blood volume), ranitidine was given intravenously, 
0-2 mg/kg/hour for 37 hours. The bleeding stopped 
within two hours and only 2 ml of blood were 
aspirated during the following 24 hours. The table 
shows the serum and urinary concentrations of 
ranitidine that were monitored for the next three 
days. 

The infant was extubated on the ninth day and 
sent back to the referring hospital on day 20 taking a 
normal diet. At the age of 5 months she was well and 
developing normally. 


Discussion 


There have been few reports of the use of histamine 
H, receptor antagonists in preterm neonates. 
Although the successful use of cimetidine (4 mg/kg 
12 hourly intravenously) has been reported in a 
preterm neonate with gastrointestinal bleeding and 
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a creatinine of 20 mg/dl,’ ranitidine was chosen jor 
the anuric neonate reported here because a greater 
proportion of ranitidine than cimetidine is excreted 
through the liver? > and because of the possibility of 
cerebral toxicity induced by cimetidine.‘ 

The ranitidine infusion controlled the gastrointes- 
tinal haemorrhage within two hours, the likely cause 
of which was the combination of tolazoline end 
indomethacin treatment. 

Ranitidine reduces gastric acid secretion by hista- 
mine H, antagonism. Release of histamine is 
thought to be both the mechanism of action of 
tolazoline in treating pulmonary hypertension and 
the cause of the gastrointestinal bleeding that 
complicates tolazoline treatment.> Such bleeding 
has been reported in up to 55% of neonates 
receiving tolazoline and 7% were severely affected.° 
The theoretical risk of histamme antagonism by 
ranitidine leading to a recurrence of pulmonary 
hypertension was possible, but did not develop 

Extracranial haemorrhage has been reported in 
22% of neonates given indomethacin for persistent 
ductus arteriosus.” This may be due either to a 
prolongation of the bleeding time, which is still 
considerably increased 48 hours after course of 
indomethacin treatment, or to a direct effect on the 
stomach, or both. 

Our patient had a high plasma concentration of 
ranitidine at 24 hours and it accummulated thereaf- 
ter. The infusion of 0-2 mg/kg/hour was effective 
though excessive in treating life threatening haemor- 
rhage in an anuric preterm infant. 


We thank Dr DG Sims for allowing us to report this patient and 
Glaxo PLC for measuring ranitidine concentrations ın serum and 
urme 
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Current topic 


Maternal depression and impact on children’s 


developmer:+t 


A D CDX 


Royal Liverpool Children’s ospital, Liverpool 


The association between men<al disorder in parents 
and abnormalities in their chil=ren’s development is 
well esteblished It is stranges: when pazents have a 
personality disorder, cr a <aronic <r recurrent 
depression, or emotionel disturbance, znd possibly 
somewhat less it they Feve schizophrenia.! In the 
community depressive disorłers are widespread 
with prevalence for non-bicolar de>ression in 
women -anging from 49%.* Prevalence mses to 
25% arong mothers m urten popuBtions with 
children of school age? and to 40% among metro- 
politan working class moters v th younæchildren.* 
Puerperal psychoses anc postzatel depzession may 
be of particular umportaare because of “he possible 
effect on the early deve kcpme tt cf the -elationship 
between mother and chic. Pusrperal psychoses are 
rare but the onset cf nemrotic deoression 1s 
particularly common ir the :hree months after 
delivery; a new episode occurring in 10-15% of 
women.’ It may also aczor mre ofter in the first 
trimester of sregnancy.’ 

If materne] depression doe; have a= important 
adverse effect on children’s development, it is a 
major health issue. Ther2 are, 10~wever. reasons to 
think tha: che association betwen maternal depres- 
sion and various indices of disturbed development in 
children are not a straightforward cons2quence of 
the child’s exposure to depressive symptoms. 
Strength of the assoc eticn betweem maternal 
depression and child psychiatri: disorder 


When a mcther is depressed, the rates of psychiatric 
disturbance in the children are sommor:y reported 
as betweer. 20 and 50% whatever the age of the 
child.*"!! Jn at least one stud} much lower rates 
(12% according to the mother) mave been 
recorded,” but in all cases, rates of diso-der in the 
children of depressed mozhers are usuly two or 
three times those found among norcal control 
mothers. 

Assessing the association is complicatad not only 
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by tke age of the child at evaluation, but by what 
measures are used, the critena for diagnoses ın the 
parents and children, the timing of the onset of the 
parertal disorder,” and the source of information 
abou: the child—for example, depressed mothers 
may >ver report a child’s symptoms.!? !* The term 
depression also covers a wide vanety of other 
disorders. The Yale Family Study of Major Depres- 
sive Disorders distinguished types of parental 
depression according to their association with 
different types of anxiety disorder and found rates of 
child disturbance varying from 15-42% according to 
parertal diagnosis ® Parental diagnoses were life- 
time diagnoses, but child diagnoses were current, 

and ın the study parents were both male and female 
‘primary unipolar depressives’. Beardslee et al, were 
unable to separate rates of disorder in the children 
of parents with bipolar as opposed to unipolar 
disorcers because of the methodological differences 
between studies, and because of the young age of 
some parents reported as ‘unipolar’ who might have 
developed a bipolar illness later in life. The only 
study zlearly distinguishing between the two types of 
depression found higher rates of psychiatne disorder 
in the ocfspring of parents with unipolar depression 
compared with those with bipolar depression. The 
annual incidence of unipolar depression, however, is 
about 500 times that of bipolar depression so that 
bipolar depression has considerably less impact on 
children from a public health point of view.? 


The rature of the association between maternal 
depression and child psychiatric disorder 


GENET C CONTRIBUTIONS 

Studies distinguishing different types of depression 
may te concerned with elucidating genetic influ- 
ences from one generation to another and these 
could provide one explanation for the association 
between maternal depression and psychiatric dis- 
turbarce in children. When offspring of adults with 
different types of adult mental disorder are com- 


pared, however, the child’s disorder does not 
usually match that of the parent in a systematic way 
and this argument has been used against a genetic 
mechanism.! Recent interest in depressive disorders 
in children'® has led to increasing awareness that the 
importance of depressive symptoms in children may 
have been overlooked!" and depressive symptoms 
often continue from childhood to adult life! There 
may therefore be more similarity in depressive 
symptomatology between adults and children than 
has previously been reported. Two recent studies of 
major depressive disorders support this view, 
although one included bipolar depression and the 
other did not.!° "° The finding does not necessarily 
indicate a genetic basis for the similarity and indeed 
dissumilarity does not preclude such a basis because 
signs of a disorder in childhood could differ from 
those in adult life. For disturbances ın childhood, 
however, relevant genetic studies are lacking, so it 1s 
not possible to do more than speculate about the 
way in which genetic and environmental influences 
interact. Although a genetic factor has been shown 
in the aetiology of most of the major psychiatric 
illnesses of adults, it is possibly less ımportant for 
the broad range of affective disorders seen in the 
community,!? even though such disorders may be no 
less severe than those seen in psychiatric hospital.”” 


EXPOSURE TO SYMPTOMS 

How do the non-genetic influences operate? There 
may be a direct effect of maternal depressive 
symptoms, which 1s more pronounced if they involve 
the child.?! Maternal depression may have a specific 
influence on child development in this way. Several 
symptoms which commonly occur in depression, 
however, such as loss of appetite, irritability, crying, 
poor concentration, and lack of energy are not 
peculiar to depressive disorders. This is also true of 
suicidal ideation and behaviour. Expressions of 
worthlessness, hopelessness, and loss of pleasure are 
perhaps more specific to depression but they are 
seen at least sporadically in people who are not 
depressed. What may be important is not whether a 
parent is depressed but how they express it. This is 
what the child experiences and it may be more 
associated with the personality characteristics of the 
parent than-the presence of absence of depression. 
Although there are a number of observational 
studies of depressed women and therr children, they 
have not been concerned with this specific issue but 
rather have looked at whether there are characteris- 
tic changes in the quality of parental care 


CHANGES IN THE QUALITY OF PARENTAL CARE 
It is useful to distinguish between exposure to 
symptoms and changes ın parental care.” A parent 
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may involve a child in a depressive delusion, in 
which case the child is exposed to the symptom ın a 
way that also constitutes a change in the quality of 
care. Alternatively, the parent may be preoccupied 
with the delusion and thus be less responsive to the 
child. There ıs then no direct exposure to the 
symptom, but there is change in the quality of care; 
these changes are not peculiar to depression, 
although the former type may be 

Weissman et al list various impairments of mater- 
nal care resulting from depression which might show 
themselves at different stages of the child’s develop- 
ment; in infancy, for example, the mother might 
show helplessness, overindulgence, or hostility, 
excessive concern, and inability to separate from the 
child and, in adolescence, impaired communication, 
friction or withdrawal, resentment, worry, guilt, 
envy, and competition.” It 1s obvious that these 
impairments, if they exist, cannot be specific to 
depression. 

Observational studies are now beginning to map 
interactions between parents and children when the 
mother is depressed to establish whether there are 
characteristic changes in care among depressed 
mothers These studies have predominantly focused 
on infants and children under 5 years (L Murray, 
personal communication). +6 

The interactions of depressed mothers and their 
infants are characterised by the mothers being less 
active, decisive, and responsive” 7’ with less well 
timed responsiveness (L Murray, personal com- 
munication), and lower levels of warm acceptance of 
the child.” The infants are more drowsy, less 
content, more distressed and fussy,” look at their 
mothers less and engage in more self directed 
activity (L Murray, personal communication).”* 

In comparison with mothers who are not de- 
pressed, the depressed mothers of 2 year olds have 
less well timed responsiveness, express more nega- 
tive attitudes, ignore the child’s approaches more, 
and use more control talk or action. They also use 
less elaborate talk with their children—for example, 
explanations, suggestions, and questions.” The 2 
year old children are more sensitive to emotional 
distress, reacting with avoidance or ‘exceptional 
compassion’ (Radke-Yarrow et al, personal com- 
munication), and often comforting their unhappy 
parents.” They approach their mothers verbally less 
often, but physically more often, and more fre- 
quently show signs of emotional or behavioural 
disturbance (M Radke-Yarrow et al, personal com- 
munication).~ The interactions of depressed 
mothers are more frequently punctuated by distress 
of the child, and the mother using controlling 
methods in the face of this.” Children of depressed 
mothers need to make more intense demands to get 
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a response, and their mcthe-s are the= more often 
indecisive. Hnally capitulatrag: a patern of child 
‘coercioa-ccntrol’.” 

These: studies have oaly comparec children of 
depressed mothers wit those of ncn-depressed 
mothers, however, so that the Ciffereace ın inter- 
actions be:ween parent and child cannot be said to 
be speciiz for depressicr.; in one study there was a 
wide range of quality of imteractiois between 
parents and children, especially among the de- 
pressed grup.” Some depressed motters were as 
sensitive aad skilful as tse in the corrol group— 
some more so. Similar cbservational m=thods were 
used in £ study of children w23 failed z> thrive and 
their parects. Differences in -he quality of parental 
care ın the group of depressed parents and those 
whose cimldren faled to thrive overlapped 
in—for example, less weil-meshed resconsiveness, 
greater expressions of negative affect, and ın- 
effective control (C Pucxering, personal communi- 
cation). Femilies of chidren who failsd to thrive 
tended to Ee more chaotic and mealtimes were 
particulacly 30, with the mozhers unconcerned or 
overinvo.vec.” There -s clearly overlap in the 
nature cf the imteracticn tetween parents and 
children with some famlies sho abuse their chil- 
dren,” alttcugh in thes? the dysfunction ım inter- 
action is moze evident ua disapline and control. A 
prospective high risk stud of women with histories 
of psychcsis—schizophrenic, cycloid, or affectrve— 
found no deviant aspect of the interaction between 
mother anc child which consistently ccaracterised 
any giver diagnostic group when the chidren were 
aged 1.7” It must be emphasised that the results 
obtained by observational methods will depend 
largely on the focus of investigation and what 
behaviou- patterns are recorded. 

Fairly characteristic pa-terns of interacion will be 
found in scme families w10 have specizic defining 
character skes, such as maternal depression. Ex- 
treme form; of such charecteristics may be seen as 
pathogno- nomic but will te skcwn by onl? a propor- 
tion of fanilies with that particala> characteristic. 


CORRELATED EACTORS, INC_UDI¥G CHANGEZ IN FAMILY 
STRUCTURE GR FUNCTION 

The demonstration that some depressed mothers 
behave differently with -he:- children does not 
indicate taat the differenc2s are necessacily due to 
depression, and the find:rg that not all depressed 
mothers diffe- from non-cepressed moth=rs suggests 
that the bests for the differ2zaces maj originate 
somewhere cther than ia the mother’s depressed 
mental state. The depressed mother’s mental state 
may affezt che severity of any deficiencies in 
parental zare or even ti2 pattern in -usceptible 


individuals. In their study of depressed mothers of 2 
year olds, Cox et al found that depressed mothers 
differed from the control (non-depressed) mothers 
both in their backgrounds and in their current 
circumstances.“ Depressed mothers more often 
reported a poor relationship with their own mothers 
dunng childhood, and frequently played truant from 
school. They had given birth to their first child at a 
younger age than mothers in the non-depressed 
group All these experiences are likely to reduce 
confidence and possibly competence in parental 
care. At the time of the study depressed mothers 
were more often living in threatening environmental 
circumstances, and having discordant relationships 
with their partners. In addition, their children had 
more problems ın relationships with siblings, peers 
and the mother herself. Furthermore, the spouse 
more often had a psychiatric disorder. All these 
factors might have a bearing on the quality of the 
relationship between parent and child. 

A recent study of an older group of children and 
their mothers showed that the mothers were 
appreciably more aversive to the children on days 
when they themselves experienced a high propor- 
tion of unpleasant contacts with adults.°° Similar 
findings were reported in a study of mothers with 
preschool children, although in this study, the 
authors argued that the child’s behaviour was the 
best single predictor of the mother’s response, 
followed by maternal depression, and then ‘mother 
coercive interaction with adults’! 

There are clearly many possible mechanisms. For 
example, mothers with poor experiences in early life 
may be prone to both depression and to poor 
parental care. Mothers subjected to a lot of stress 
may as a result be unpleasant to their children as 
well as depressed. Longitudinal studies are needed 
to clarify the various patterns. 


FINDINGS FROM LONGITUDINAL STUDIES 
In their follow up study comparing a group of 
children with disturbed behaviour and a random 
control group of children from the age of 3 to the 
age of 8, Richman ef al found that maternal 
cniticism and lack of warmth were better predictors 
of the onset or persistence of disturbed behaviour in 
the child than maternal depression and marital 
discord, although the two latter factors correlated 
with disturbance at the different ages when the 
children were studied—namely, 3, 4, and 8 years. 
Maternal depression when the child was 3, however, 
was the best predictor of later educational diffi- 
culties at the age of 8, independent of the child’s 
intelligence quotient.’ 
In a report of a four year prospective study of 
children one of whose parents had attended a 


psychiatric clinic, Rutter ef al found that per- 
sonality disorder in the parent and exposure of 
the child to high degrees of hostility were the best 
predictors of persistent psychiatric disorder ın the 
child. Parental mental disorder was one of 
several adverse psychosocial factors which were 
associated with psychiatric disorder in the children 
in varying combinations, and which tended to 
aggregate. After allowing for the other factors, 
parental mental disorder was not associated with 
increased rates of child psychiatric disorder in the 
children. A recent evaluation of a group programme 
also reported behaviour disorders in children as 
being linked to the mother’s outwardly directed 
umtability rather than her depression.*? 

Further useful evidence about mechanisms comes 
from three longitudinal studies ın which mothers 
were followed up from pregnancy or parturition 
until the children were 3 or 4 years old (NH Caplan 
et al, personal communication).? 33-5 In most in- 
stances the behavioural disturbance ın the child was 
most strongly associated with concurrent depression 
In a complex analysis, Ghodsian et al show that at 
the age of 42 months the child’s psychiatne distur- 
bance was not associated with maternal depression 
four months after birth, but was associated with 
maternal depression when the child was 14 months 
old.™ Investigating the children when they were 3 
years old, Wrate et al also found no link between 
psychiatric disturbance in the child and postnatal 
depression present three to five months after birth. 
Mothers with shorter postnatal episodes, however, 
had children with more behavioural disturbances at 
the age of 3 (but most of them had had a subsequent 
depression sometimes following a further preg- 
nancy). The third study (NH Caplan et al, personal 
communication) was of a group from a higher class 
than the previous two studies.” They found that 
maternal depression at some time ın the first year 
after delivery was associated with the children 
having lower scores on the McCarthy scales of 
childrens’ abilities at the age of 4. Lower scores were 
independently linked to marital conflict and a his- 
tory of paternal psychiatric problems. Behavioural 
disturbances in the 4 year old children were associ- 
ated with lower scores on the McCarthy scales. Such 
disturbances were linked more strongly with current 
as opposed to past depression, with a paternal 
history of psychiatric disorder, and current marital 
discord. Discord had usually been persistent from 
before the delivery. 


Discussion 


How are these findings to be interpreted? 
Firstly it seems that early severe maternal post- 
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natal depression does not carry a seriously increased 
nsk for later psychiatric problems in children, 
although episodes of depression during the first year 
of life may be important im the child’s later cognitive 
and language development. Secondly, current child 
behavioural disturbance always correlates best with 
current maternal depression. Thirdly, there are 
many important factors which are associated with 
both psychiatric disorders in children and materaal 
depression 

The positive findings are best understood by 
considering the quality of the relationship that 
develops between the mother and child, bearing in 
mind that aspects of the relationship relevant to 
cognitive or language development may be different 
from those relevant to the development of psychia- 
tric disorders ın childhood. The features of the 
relationship relevant to personality development 
that might make an individual susceptible to depres- 
sion as an adult may be different yet again. 

What is suggested is that patterns of mutual 
responsiveness between mother and child that may 
be particularly relevant to the development of 
cognitive abilities, attention, and language develop 
in the first two years of life and that these are 
particularly at risk 1f there is maternal depression. 
There is support for this in the finding that pcor 
mutual responsiveness between mother and 
child when the child is 2 years old is associated with 
poorer expressive language. If the findings of 
Cogiull et al are substantiated, the basis for this defi- 
ciency is established in the first year.” It must sill 
be said, however, that it is not clear whetker 
depression as such is responsible for the unsatis- 
factory mother and child relationship. The sample 
studied by Cox et al was followed up after six months 
when the children were about 3 years old. Looking 
at the pattern of correlations at and between the two 
different time points, mutual responsiveness be- 
tween mother and child 1s more closely linked to the 
quality of the mother’s marriage than to the sever-ty 
of her depression. Depression and the quality of 
marnage influence each other.” It therefore seems 
likely that the mother’s mental state, the quality of 
her marriage and social supports, and her 
personality all contribute to the establishment of a 
relationship between parent and child that is defi- 
cient ın responsiveness, and which in turn adversely 
affects language (and possibly cognitive) develop- 
ment. These deficiencies in language development 
then provide the basis for later educational failure. 

Other patterns of the relationsmp between 
mother and child occurring in association with 
maternal depression may be particularly relevant io 
the development and persistence of psychiatric 
disturbance in the child. Adverse patterns that may 
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be predsposed to by dekryed cognitive end language 
develop nent will become established wien the child 
starts tc te more mobie at cr around 14 months, 
and may be especially Axely to occur #f a sibling is 
born abort this time.“* The pattern ceatres around 
child con-ral: excessive use of contcolling teck- 
niques, 2xposure to hostlity, and a pattern of child 
coercior ccntrol in which the child increases the 
pressure Lntil he or she gets what the- want. This 
pattern wall be more likely to develop # the mother 
is subject to stressful and unpleasant contacts with 
others” <s>ecially macital problems.* Once the 
pattern has developed it will persist even when 
distress ər depression hav2 diminished." 7 
Maternal d2pression is closely inked with mantal 
difficulty, and may exacerbate or intensify the 
maladaptive patterns of :nteraction between parent 
and chil.-? 37 It is doubtful, however, whether it is 
sufficiert 3a 1ts Own a: a cause, becaitse so many 
depressed women do ni develop suc= a pattern if 
there is no concurrent marital discord. 

The types of disturbance in childrer. that are due 
to eXpOsuze to hostility predominantly affect their 
conduct. It is therefore reascnzble to consider that 
there may be modes of :nterzct.on between parent 
and chid more specaiically Inked =o maternal 
depressive mental states; these produce less immedi- 
ate disturbance in the child tut generete a vulner- 
ability to emotional discrder in later childhood cr 
adult lise. Radke-Yarrovrv et al have Gescribed the 
variety of patterns of ettactment in 2 year olcs 
according to the mother’s history of diferent types 
of depression.”* In a scllow up study of children 
aged between 1 and 6 rears, Lewis et al found that 
patterns of attachment zt one year werz significantly 
related to later psychopathology for males but not 
females ® One possitiity ts that it is girls m 
particular who develop enxious attachment to their 
mothers which entails a role reversa. so that the 
child tak2s an undue or sredomimant part in 
ministerimg to the mctier’s emotional needs; m 
childhood this would n> be construed as a psychi- 
atric disorder. It has been suggestec, however, that 
childrer =cbject to such role reversal may lack 
secunity ir later life anc 3e prone to dzpression and 
difficultie: with relationships.” 
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Personal views 


Medical staffing in paediatric departments in district 


general hospitals 


R NELSON 
Queen Zlizabeth Hosp tal, satzsheaa 


The preseni situation 


In 197€ the Manpower Economic Rsview estab- 
lished Ey the Doctors and Dentists Feview Body 
identified paediatricians as one of the hardest 
working groups of consultants w-th th= highest rate 
of recall beck to hospizal out of hours. Now, nine 
years later, the situation has deteriora ed consider- 
ably tezause the work cad within meay paediatric 
departments has continved tc increase without any 
significert improvement in medical sterf levels. This 
increase in workload irdudes inpatien= admissions, 
the incceasing intensit~ of 120natal sare, and the 
greater recognition of >aysizal and sexual abuse of 
childrea. Figures pu>.ished by Her Majesty’s 
Stationery Office show that deaths ard discharges 
for paediatric units in England and Weles increased 
ty 42-5% during the 11 yeers, 1974-2984.’ Dumng 
the same period the inzreeses for ger-cral medicine 
and for general surgery werz 21% and 2-7%. 
respectvely. There has been no significant change ir 
birth rete over recent y ears but the intensity of care 
provided ty neonatal Jzpartments is continuing to 
increase at a tremendcus rete. For example, in the 
Northern Region duri1g 178, 50 newborn infants 
received assisted ventlatica By 19€: the numbez 
had inzreesed to 375, an =tcrzase o7 650% 
Hospital inpatient paedia-rics and neonatal care is 
undoubtecly an acute specialty. It shculd therefore 
have adequate levels of consultants and experienced 
junior medical staff to prov-ce an adequate and safe 
service. In many distr cts this is clea~y not so. For 
examp.e, within the No-the-n Region 2ight out of 15 
health dis-ricts have mo esiablished registrar posts 
within their paediatric departraent. Junior medicel 
staff covez is therefore almost total~ provided by 
senicr house officers who hav2 no previous posi- 
praducte experience cf paediatrics ard particularly 
of neonatology. Many of these doctozs are training 
for careers in general praccice where- experience in 
hospital reonatal car2 ıs ergely irrelevant. 
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Within these same districts comparison with other 
specialties can show dramatic differences. For 
examp-e, within my own district, Gateshead, the 
paediatric department has an established medical 
staff cf 2-7 consultants and three semor house 
officers, all with no previous postgraduate paediatric 
experience. The combined general and geriatric 
med:cal unit has six consultants, four registrars, and 
10 experienced semor house officers, and the 
general surgical unit has four consultants, three 
registrars, and four senior house officers who have 
had previous surgical experience. The paediatric 
unit is the only clinical and non-chnical unit in the 
distnct that has no established registrar cover. 


Opportunities for change 


During the past 15 or more years it has been 
virtually impossible to establish new registrar posts 
in paediatrics. The present situation 1s therefore in 
part < legacy of former consultant paediatric col- 
leagues who failed to achieve adequate jumor 
medical staff levels in paediatric departments when 
opportunities for expansion were possible. I believe 
that opportunities for change may occur in the near 
future and that paediatricians should now make a 
umfied, concerted effort to publicise the present 
disgraceful level'of medical staffing in many district 
general hospital paediatric departments. 


Achieving a balance? 


An important objective of the ‘achieving a balance’ 
exercise is clearly to try and reduce the tremendous 
bottleneck that has developed at registrar and senior 
registrar levels in some specialties. This is not a 
major problem in paediatrics and therefore although 
paediatrics is undoubtedly an acute specialty, it was 
specifically excluded from the lmited consultant 
expansion programme that is funded centrally. 
Training in hospital paediatrics is relevant for future 
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general practitioners and for consultants in com- 
munity as well as hospital paediatrics. Despite the 
present financial constraints significant expansion of 
consultant community paediatric posts is likely to 
continue, funded by individual districts from rev- 
enue released by retirement of senior clinical 
medical officers etc. It is reasonable to argue 
therefore, that a lumited expansion of junior medical 
posts ın paediatrics may be possible without 
seriously jeopardising the career prospects of 
paediatric registrars and senior registrars. 

If the medical staff levels within paediatric depart- 
ments in the Northern Region are similar to those of 
other parts of the country then it will require an 
enormous increase in the number of registrar and 
senior house officer posts to implement two impor- 
tant recommendations of the ‘achieving a balance’ 
document. They are firstly, that most acute special- 
ties in each district should have at least one regional 
registrar, and secondly, that there should be a 
minimum level of 24 hour cover, the so called ‘safety 
net.’ If the proposals of this document are achieved 
then there may be some redistribution of jumor 
medical posts between different specialties. A 
strong case for improvements in the medical staffing 
of paediatric departments needs to be made now at 
national, regional, and district level. 


Joint Planning Advisory Committee 


The Joint Planning Advisory Committee (JPAC) is 
at present reviewing the distribution of senior 
registrar and registrar posts between different re- 
gions. To date the situation ın paediatrics has not 
been investigated. From my position in Gateshead I 
await the deliberations of this committee related to 
paediatrics with great interest. The Northern Re- 
gion has already acquired manpower clearance but 
unfortunately not the revenue to establish 19 addi- 
tional senior registrar posts in specialties which 
include orthopaedics, psychiatry, clinical genetics, 
etc. The Northern Region expects to receive man- 
power clearance to establish more senior registrar 
posts as the JPAC exercise continues and other 
specialties, including paediatrics, are considered. 
This is clearly an opportunity to improve the junior 


medical staff cover of districts which are particularly 
poorly served at present. 


The response of the British Paediatric Association 


When I read the paper Hospital medical staffing? 
outlining the Bntish Paediatric Association’s re- 
sponse to the consultative document, Hospital 
Medical Staffing—Achieving a Balance, I was dis- 
mayed at the bland response. Surely this ıs an 
opportunity for the Association to make a strong 
statement to the government on behalf of paediat- 
rics and the hospital services provided for children 
in Britain. My own experience indicates that the 
medical cover for paediatric departments, and parti- 
cularly for neonatal care ın this country, is at present 
a disgrace for an allegedly civilised, developed 
nation. If the situation in Gateshead is typical of a 
significant number of other districts then clearly 
members of the British Paediatric Association 
Council and senior paediatricians are out of touch 
with conditions in many ‘paediatric units. 

In September we were asked to vote on the 
unportant question ‘Should the BPA become a 
separate college or a faculty of the Royal College of 
Physicians?’ One of the main arguments for change 
was the widely held view that the case for child 
health and for the medical needs for children needs 
to be voiced more strongly. The document ‘Achiev- 
ing a Balance’ provides the Association with an 
opportunity to pronounce upon an important aspect 
of child health ın this country—that is, the medical 
staff levels within hospital departments. If the 
present response is an example of the Association’s 
attempts to improve the child health services in this 
country then I believe that September’s vote was 
irrelevant. 
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Medical and nurse staffing for newborn care 


P M DUNN 


Universit. of Bristol Sepa-unent of Child Health, 


In the July issue three J-stingusned n=onatal nurses, 
P Hae, J Boxall, amd M Hunt, explored the 
suggestior: that has been made, and ciscussed ın an 
Annotatcn,' that the current shortage of junicr 
medical staff in neonztal imtensive care units might 
be solved by the creat cn c7 a new græde of neonétal 
nurse practitioners with clinica. skill= and responsi- 
bilities. In their letter they pointed cut the fact that 
the sh>r-fall in neonata. nuses is just as great as that 
for dccto-s and the authors warned zhat the mtro- 
ducticn of this new ro.e was likely Ð create mary 
problercs in terms of train ng, financng, in lines of 
commard, and so on. The= urged great caution ard 
careful study to ensue that the present unsatisfaz- 
tory Evel of newborr cae was no. further con- 
promised. I agree xith them. W2 should first 
examine the reasons for tke presen situation and 
attempt to put them night. 

Neonatal intensive care developez m the United 
Kingcom in the 1970s =gainst a >ackground of 
steadīv increasing fimancial difficult. In one sense 
the d2vz_opment creaced its cwn problems in that 
babies that had previonsly teen stillborn or had died 
soon aster birth were row delivered alive and 
survived, often after weeks or mor-hs of intensive 
care. Ir my own hospital the perinatal mortality fell 
betwee 1968 and 1935 from 46 to seven deaths per 
1000 births. The Sheldon report? estimated a need 
for 0-5 intensive car costs per 100) deliveries per 
year 1971; by 197€ -his requirement had doubled 
Since taat time the greatly improved prognosis of 
very iry babies has merezsed the need to its present 
level of 1-5 cots ser 1000 delixeries in 1937. 
Hopeful-y, now that necnatal ceze has reacked 
dowa to the lower | mits of viability (22-24 weeks’ 
gestetinn) this represents the near maximum de- 
mand .ixely to be rade for further resources. 

Ar the time of tis Sreldon report there were 
pracacally no facilities foz necnatal ntensive care in 
this country. In the easuing years progress has been 
slow bzcause of the economic climace and only very 
receat‘y have the 1972 recommendations been 
broedly implementec. In the mezatime the werk- 
load has tripled anc zhe need for tacreased staffing 
and Facilities remains as ecute as ever. The impact of 
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an unsustainable workload and the stress it engen- 
ders has fallen particularly heavily on the nursing 
staff and has predictably led to a recruitment 
problem, thus creating a vicious circle. The situation 
is very serious and must be tackled at once if the 
service ıs not to founder. Care of the newborn 
should be very attractive to nurses. That this is not 
so underlies the astomshing shortsightedness of 
those responsible for the present state of affairs 
whether in government, in NHS management, or in 
the hierarchy of the nursing profession. 

What can be done? First and foremost, every 
neonatal intensive care unit should have the 
appropriate number of intensive care cots and the 
minimum nursing establishment of four nurses per 
cot to go with them.? Second, there should be a 
major expansion in neonatal training courses and 
the provision of funds to enable nurses to be 
seconded to them. Third, the talents, experience, 
and responsibilities carried by senior neonatal 
nurses should be recognised in terms of added 
remuneration and also in career prospects within a 
climeal setting. Fourth, skilled nurses should be 
relieved of the non-nursing duties that they often 
have to undertake, such as acting as ward clerks and 
receptionists. Fifth, each neonatal intensive care 
unit should examine ways of making working 
conditions more attractive and less onerous—for 
exemple, by improving rest facilities, rotating nurses 
between the unit and the transitional care nursery or 
postnatal wards, umproving inservice training and, 
where appropriate, increasing the nurse’s technical 
responsibilities in the care of the baby. 

The situation regarding medical staffing 1s as 
serious as that for neonatal nursing Although a 
steady expansion has taken place over the last 15 
years, ıt has not kept pace with the growth of the 
service Furthermore, for reasons of economic 
expediency, there has been an imbalance in the 
expansion favouring the creation of resident junior 
dactors rather than the more expensive non-resident 
consultant staff. Thus, in Bristol with two major 
maternity units catering for 11 000 births each year 
and providing a regional neonatal referral service, 
there are 12 whole time paediatric residents and just 


two consultant whole time equivalents. Now man- 
power and training considerations require that the 
shape of this pyramid be changed and, indeed, be 
turned upside down. Any attempt, however, to 
reduce the number of junior residents without first 
greatly expanding the senior staff would have a 
catastrophic effect. In countries with consultant led 
neonatal services (including resident duties) it is 
usual to have roughly one consultant per 1000 
deliveries per year. In the United Kingdom this 
would require a five to six fold increase ın neonatal 
consultant posts. Needless to say this would be very 
expensive. Such an expansion, however, would at 
the same tume go some way towards justifying the 
training of the present number of jumor neonatal 
doctors. Further scope for compromise would be 
possible if those shaping our manpower needs came 
to appreciate that neonatal posts, and especially 
when these are combined with obstetrics ın the 
district general hospital, provide ideal professional 
training for doctors seeking careers in general 
practice and community medicine. With most babies 
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returning home within two to three days of delivery 
a sound knowledge of the newborn is essential to the 
primary health team. The relatively small number cf 
posts required to staff regional neonatal intensive 
care units might then be, for the most part, reserved 
for doctors training for careers ın paediatrics, 
perinatal medicine, or obstetrics. 


References 


Chiswick ML, Roberton NC Doctors and nurses in neonatal 
intensive care. towards wtegration Arch Dis Child 
1987 ,62:653-5. 

2 Report of the expert group on special care for babies Reports 
on Public Health and Medical Subjects 1971,127 London: 
HMSO. (Sheldon report ) 

> Midwife and Nurse Staffing and Training for Special Care and 
Intensive Care of the Newborn A consultative document 
prepared by the Standing Joint Committee of the Bntrsh 
Paediatnc Association/Royal College of Obstetricians and 
Gynaecologists, 1983-1-11 


Correspondence to Professor PM Dunn, University of Bristol 
Department of Child Health, Southmead Hospital, Bristol 
BS10 SNB 


Archiv2s of Disease ia Sh Idhood, 1388, 63, 100 


Meetings in 1988 


Neona-al Society 

18 Februcry, London 

8-9 July, Leicester 

3 November, Londor. 

Further details: Dr JK 3 ctazrs, Neocatal Research 
Unit, London Hospical Medical Ccllege, Turner 
Street London El 24D 


Paedietric Research Society 

18-19 Merch, Girton Coi ege, Camondge 
Further details: Dr A Greenough, Neonatal Unit, 
King’s College Hospi-el. Dermark Hill, London 
SES CRS 


XI Eurepean Congres3 of Perinatal Medicine 
10-13 April, Rome 

Further cetails: Dr GZ Di Renzo, Scientific Sec- 
retariat, via degh O17, 72, 06100 Perugia, Italy 


Britisa Paediatric Assoziation 

12-1= apml, York, Ergland 

Further details: Miss RJ Tcpping, Ccaference Secre- 
tary, British Paediatriz_Association, 5 St Andrew’s 
Place, Regent’s Park, Lerdoa NW1 4LB 


Clinical Genetics Sociecy 

13-12 Aoril, Oxforc 

22-22 September, Aberdeen 

Further details: Professor NC Nevin Dept of Medi- 
cal Geretics, Floor A, ower, Belfast City Hospital, 
Nortaezn Ireland 


Amecican Pediatric &criety 

2-6 Mav, Washington DO 

Further details: M Besedict, Suny Health Science 
Center at Brooklyn, <5) Clarkson Avenue, Box 49, 
Brockhya, New Yok 11203 


Feta end Neonatal Physiological *Jeasurements 
5-8 June, Malmo/Eorneby Brunn Sweden 
Furtae~ details: M Fizzens, Dept o? Clinical Physi- 
ology. Lund Universis, alimanna Sjukhuset, S-214 
01 Malmo, Sweden 


European Society for Pediatric Research 

19-22 June, Oslo 

Farther details: Professor S Halvorsen, Dept of 
Pedtatrics, Oslo City Hospital U1 Uvel, Kirkevein 
1€6, N-Oslo 1, Norway 


European Society for Paediatric Endocrinology 
26-25 June, Copenhagen 

Further details: Dr NE Skakkebaek, University 
De2=t of Paediatrics, Dept of Paediatrics 531, 
Hxv-dovre Hospital, Kettegaard Alle 30, DK-2650 
Hvidore, Denmark 


International Association for the Scientific Study of 
Mental Deficiency 

21-25 August, Dublin 

Further details: Mr J O’Gorman, Congress Chair- 
man, 8th World Congress, IASSMD, 12 Pembroke 
Fark, Dublin 4, Ireland 


I International Symposium on Pediatric Derma- 
tology 

14-17 September, Mazara del Vallo (Trapani), Italy 
Further details: Organising Secretariat, Foundation 
for Research m Dermatology, Largo Gemelli, 
3, 00168 Rome, Italy 


International Society for the Prevention of Child 
Abuse and Negiect 

25-28 September, Rio de Janeiro 

Further details: Dr MA Lynch, Newcomen Centre, 
Suy’s Hospital, St Thomas Street, London SE1 9RT 


European Paediatric Respiratory Society 

No meeting in 1988 (alternate years) 

Further details: Dr J Warner, Brompton Hospital, 
Fulham Road, London SW3 6HP 
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Instructions to authors 


‘apers for publication should be sent to the Editors, 
irchives of Disease in Childhood, BMA House, 
“avistock Square, London WC1H 9JR. 

Submission of a paper will be held to imply that it 
ontains original work not being offered elsewhere 
r published previously 

Manuscripts should be prepared in accordance 
vith the Vancouver style.! 

The Editors retain the right to shorten the article 
r make changes to conform with style and to 
mprove clarity. 

For guidance on ethical aspects refer to the 
‘ditorial in this journal.” 

All authors must sign the copyright form. 


failure to adhere to any one of these instructions may 
‘esult in delay in processing the manuscript and it 
nay be returned to the authors for correction before 
xing submitted to a referee. 


Jriginal articles 


These should usually conform to the conventional 
structure of summary, introduction, patients and 
methods, results, discussion, and references. The 
title should occupy no more than two lines of the 
title page (eight to 10 words) and should not contain 
the words ‘child’, ‘children’, or ‘childhood’ (already 
implicit in the title of the journal) The summary 
should be no longer than 150 words and should set 
out what was done, the main findings, and their 
implications. ‘Results will be discussed’ is not 
acceptable. 


Short reports 


Short papers, brief laboratory observations, and 
sreliminary communications should be submitted 
‘or this section (single case reports will usually be 
considered in this form only) Length must not 
>xceed two printed pages of text. In general this will 
de less than 900 words, including a summary of less 
‘han 50 words, one or two small tables or illustra- 
ions, and up to six references An abbreviated title 
of no more than 38 characters ıs required for the title 
sage. A report of a trial with negative results, based 
yn a reasonable hypothesis, is more likely to gain 
acceptance if submitted as a very short report of less 
‘han 500 words 
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Annotations 


Annotations are commissioned by the editors who 
welcome suggestions for topics or authors. 


Letters 


Letters should normally be no more than 300 words, 
have no more than three references, and be signed 
by all authors. Letters may be published in a 
shortened form at the discretion of the Editor They 
should be prepared in a similar way to other 
manuscripts. Preference is given to those that take 
up points made in contributions published in the 
Archives, but those that discuss current topics or 
present original observations may be acceptable. 


Manuscripts, tables, and illustrations 


Manuscripts should be typed ın double spacing on 
one side of the paper (A4) with 5 cm margins The 
pages should be numbered, including the title page 
The margin on the right hand side should not be 
justified. Authors should keep one copy of their 
manuscript and submit two copies; if the paper 1s 
rejected it will not be returned unless this is 
requested at the time of submission Two copies of 
revised versions of manuscripts should be sub- 
mitted. 

Papers, short reports, and annotations should 
have a title page which gives the title of the paper, 
the name(s) of the authors(s), and the place where 
the work was carried out. The authors should 
include their family names and initials, their number 
should be kept to a mmimum and should include 
only those who have made a contribution to the 
research Justification should be made for more than 
five authors. Acknowledgments should be limited 
to workers whose courtesy or assistance has ex- 
tended beyond their paid work, and to supporting 
organisations. The name and address of the corre- 
sponding author and whether or not reprints will be 
available should be given at the end of the refer- 
ences. 

Drugs should be given their approved, not pro- 
prietary names, and the source of any new or 
experimental preparations should be given Ab- 
breviations should not be used. Scientific measure- 
ments should be given in SI units: conversion factors 
to traditional units should also be supplied. Blood 
pressure, however, should be expressed in mm Hg. 
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Al statistical mett ods used shoud be detailed in 
the ‘methods’ section of zhe paper and any not in 
common use should 2:ther be described in detail or 
supported by references. Previously published pro- 
cedures aad techniques ne2d only a reference to the 
origiral. 

Tables and illustreticrs should be submitted 
separately from the text of the paper, and legends to 
illustratioas should <lso be typed >n a separate 
sheet. Tables should be -yped in zouble spacing 
without riled lines, be simple, acd should not 
duplicate information giver :n the tex of the article; 
they should be numtered cansecu ively and be 
comprenensible to the rezcer without the text. 

Illustrat ons shoulc be used only when data 
cannot be 2xpressed clearly in any other way. When 
graphs are submitted the remerical cata on which 
they are based should be supplied. Sor reasons of 
clarity and accuracy information presented in histo- 
grams s not acceptabla anc should be presented in 
tabulated form Line dréwungs should te in India ink 
on heavy white paper or carg, with anv labelling on 
e separate sheet; ther may also be presented as 
photog-ephic prints Other illustrations should be 
prints, aot negatives, trensparencies, <r x ray films. 
They snouki be no lerger than singe or double 
column width—that is 7 cm 9: 14-5 cm in width and 
be trimmed to remove al! récundant areas; the tap 
should 5e marked on the baz«. Stamızg techniques 
of photomicrographs sapulc be stated. Either an 
internal scale marker shoud be inclided in the 
photom crograph, or the final print magnification 
should be grven. Again any labelling should be on 
copies, 20t Dn the prints. Patrents shown in photo- 
graphs should have their .dentity concealed or 
should give their writt21 consent to publication. 
Ultrasound scan pictures shouid ke accompanied by 
explanatory ine drawings anc should bz arrowed on 
an overlay tc indicate areas of interest. f any tables 
or illustrations submitced have beer published 
elsewhere, written consent to republication should 
be obtaired by the authcr from the cop:ight holder 
(usually the publisher) and zhe authos. 

Any artic: may be submitted ta outside peer 
review and for statistical essecsment. This may take 
up to six weeks. Manuscripts ere usual], published 
within five months of the date of final acceptance of 
the artick. 


References 


Most articles do not recuire more than 20 refer- 


ences and many need substantially less. References 
should be numbered in the order in which they 
appear in the text, and typed in double spacing. At 
the end of the article the full list of references should 
give the names and initials of all authors (unless 
there are more than sıx when only the first three 
should be given, followed by et al) The authors’ 
names are followed by the title of the article, the 
title of the journal abbreviated according to the style 
of Index Medicus (see the January issue of Index 
Medicus), the year of publication, the volume 
number, and the first and last page numbers. Titles 
of books should be followed by place of publication, 
publisher, year, and page numbers of chapter if 
applicable. 

1 Barson AJ, Tasker, M, Lieberman BA, 
Hillier VF. Impact of improved perinatal care on 
the causes of death. Arch Dis Child 1984;59: 
199-206. 

2 Dowling S. Health for a change. London: Child 
Poverty Action Group, 1983. 
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personal communications may be cited only in the 
text. References are not checked by us; authors 
must venfy references against the original docu- 
ments before submitting the article. Information 
from abstracts may not be cited in the references but 
can be noted in the text to attribute originality. 


Proofs and reprints 
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the author to whom the proofs and correspondence 
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letters. Proof corrections should be kept to a 
minimum and should conform to the standard 
conventions. Revised proofs are not normally sent 
for euthor’s approval Twenty five reprints are 
supplied free and further reprints may be ordered 
when the proof is returned. Permission to republish 
must be obtained from the editors and the pub- 
lishers. 
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Doctors and nurses in neonatal 
intensive care 


Sir, 


Drs Chiswick and Roberton seem to propose a new deal 
for neonatal nurses, but are they not really hoping to 
maintain doctors in the hospital service ın the lifestyle to 
which they have been accustomed?! The fact 1s that all 
acute hospital services, not only neonatal ones, demand 24 
hour care by trained, and that means permanent, staff The 
idea that the primary function of our hospitals is the 
training of doctors is out of date and should be put to rest 
What other service or industry ın this country discards 
many of its workers at the moment when they have been 
trained and could be of the greatest value? It ts not 
unreasonable to suggest that the staffing structure of the 
great Victorian voluntary hospitals 1s not applicable to 
hospitals in the twenty first century. 


Reference 


' Chiswick ML, Roberton NC Doctors and nurses in neonatal 
intensive care towards integration Arch Dis Child 1987,62: 
653-5. 


H J LIEBESCHUETZ 
45 Tyrone Road, 
Thorpe Bay, 
Essex SS1 3HE. 


Sir, 


The case for allowing nurses to assume some of the duties 
of medical staff in the intensive care baby unit could be put 
in a less circumspect way than by Chiswick and Roberton 
though perhaps less tactfully ' The problem of requiring 
more junior staff i a medical specialty than there are 
consultant posts eventually available for them 1s not new. 
Indeed it could be said to be an old tradition of United 
Kingdom postgraduate medical training If this, for what- 
ever reason, is no longer acceptable, the work of junior 
medical staff will ether have to be taken over by additional 
consultants or by appropriately trained nurses 
Increasing the numbers of consultants is an expensive 
solution, condemning medical staff to a lifetime of working 
unsocial hours, and is a recipe for intractable personal 
rivalries within any one unit On the other hand the sheer 
joy of employing nurses to do the work of junior medical 
staff would be boundless A dedicated career nurse in such 
a position would avoid all the hassle of retraining medical 
novices every six months. She would work all hours, have 
no ambitions to replace the consultant, and by definition of 
work roles, she could not do so anyway And on top of all 
that ıt would actually cost less money To argue m this 


situation that the nurses’ job would be more interesting is 
the kind of thing that gives male chauvinism a bad name. 

Neonatal nurses could do worse than chat to their 
midwifery colleagues. Without the considerable practical 
skills and professional experience of midwives more 
obstetricians would have to be employed to spend their 
lives delivering babies at night, and daytume gynaecological 
practice would be under threat. Midwives have attained 
the level of practical mdispensability that paediatricians 
would wish on their own senior nurses. Why then is there 
so much unrest among hospital midwives? And why so 
much talk of the days when they worked alone in people’s 
homes? 
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Hospital medical staffing: achieving a 


balance 

Sir, 

Our fears about the future of women doctors in paediatnics 
were confirmed on reading the British Paediatric Associa- 
tion’s response to the consultative document, Hospital 
medical staffing achteving a balance Despite the intake of 
female medical students having been around 50% for the 
last decade, there ıs still a disproportionately small number 
of women reaching senior posts in a specialty recognised as 
popular with female doctors While welcoming an attempt 
to redress the now serious problem of hospital staffing and 
career structure, the proposed new non-training imter- 
mediate grade seems to offer wdefinite routine and 
emergency work to help distribute the amount of time 
spent on call. Experience has shown that such posts lead to 
frustration and loss of commitment with a deterioration in 
standards. We recognise that such posts would be desirable 
for a few female doctors but as members of the Medical 
Women’s Federation we thoroughly agree with their 
policy, which ıs to advise any doctor strongly against taking 
one of these positions, though it may appear attractive in 
the short term at a time of heavy domestic commitments. 
Adequate part time training opportunities in posts equal in 
quality to those filled by full time doctors would serve the 
needs of these women better and lead to a higher standard 
of care in hospitals. Later they would be able to make a 


103 


104 Correspondence 


larger p-ofessional contributon 10 posts appropriate to 
their capztilities, and hzve a chance to ır fluence depart- 
mental zac hospital polices At a time when specialist 
traming F Lecoming more prolonged we sez the increase in 
posts of senior house officer grede as giving us registrars by 
another name, and push-rg th= bottle-nec& further down 
the career ladder 

If both :oreign and British graduates are to be doing the 
same rotetions, end if the posts are to be œ equal quality, 
then the ccntracts must al, be held at region a] headquarters 
so that acceptable rotations can be orzamised. As a 
major.ty cf registrars wll evertually obtain consultant 
appointments in district gsnere_ hospitais, we believe that 
it should be obligatory for all registrars to hzve at least two 
years’ experience in such hcepitais Opportunities for 
overseas g-aduates to werz im teaching hespitals should 
aso be available. 

Despite much time and drought having be=n given to the 
problem o€ hospital staffing ın 1380-81, littl= progress had 
been made by 1985. Whaz has happened snce then that 
could not tave been foressen? Xe now hawe imposed on 
us an il thouzht out, hasty, and short sighted solution in a 
struggling Tospita! service which remains cnsympathetic 
to the requarements of flesa0ility zhat are ncw needed for 
5C% of medical school graduates, so tEat their full 
pctential ray be realised 
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Concern over safety of SAGM blood 


Sir 

We read with interest the E-ter om Drs Roberton and 
Chiswick. W's recently carnicc outan exchang= transfusion 
in a neonate using 500 m of partially packed SAGM 
blood. She was born at 38 weeks’ gestation, waghed 3000 g 
at birth, and required an exchange transfusien for ABO 
group inconadatibility when 19 hours old. 

Before the transfusion the infaat’s total seum protein 
concentratior was 58 g/l, and the serum albun concen- 
traton was 36 g/l These <ell to 43 g/l ind 28 gA, 
respectively, iramediately ater the transcusDn. By the 
following day tae patient’s total serum proteic concentra- 
tion was 52 g with a serum elburun concent-ation of 32 
g/l. A coagulacion screen immediately after thetransfusion 
showed a prethrombin ratio of 1:3, a kaoln cephalin 
coagulation t.m2 of 39 seconcs [control 38 seccnds], and a 
prothrombin ime of 22 secoads ‘control 19 seconds]. 

This infant tolerated a SACM exchange transfusion with 
a temporery Fall in plasma prote conzentrat.on and no 
disturbance of coagulation. Fartial y packed SAGM con- 
tains protein concentrations tnat are one third <o one half 
of those of normal plasma Thkouga SAGM denor blood 
may be safe fer use ın exchange transfusions :n the well 
term infant, firther assessmenz is -equired in the ill low 
birthweight baby 
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Peptic ulceration: long term outcome 
Sir, 

Murphy et al reviewed 110 children with duodenal ulcers.’ 
We ate carrying out a long term follow up study of 36 
child-en with peptic ulcers The clinical features are similar 
but te long term outcome ıs different. The aim of our 
study, begun in 1982, was to determine endoscopically the 
heal ng rate after eight weeks of treatment with ranitidine, 
and -1e tate of relapse after stopping the drug. Endoscopy 
was repeated every six months or when symptoms 
recused For ethical reasons no placebo group was 
incluced _ 

Tre average number diagnosed annually was seven, the 
meam ag> at diagnosis was 9 years 7 months (range 18 
monks to 19 years), the male.female ratio was 1-8.1 and 
the mzan duration of symptoms before diagnosis two years 
four aonths. There was a family tustory of peptic ulcer in 
47%. The commonest symptoms were abdominal pain 
(91%: vomiting (47%), and bleeding (11%) The maximal 
acid sutout after pentagastrin stimulation was two 
standard deviations above normal in 66%. Of six patients 
with actre! and prepylonc ulcers the maximal acid output 


. was zied in five and normal in one, suggesting an 


ident&al pathogenetic factor.” p 

The tatle shows the sites of the ulcers, the rate of 
healins in 34 patients, and the rate of relapse in the 30 who 
were allowed for more than a year. Though our series 1s 
smaller than that reported by Murphy et al, some of these 
prelinctiary data can be compared with his. 

The main difference is ın the rate of relapse (36% 
compered with 70%) and the length of time before relapse 


Table Fectures of peptic ulcers in 36 patents 








Feature: of -lcers No of Noof Total 
boys girls No 
(n=23)  (n=13) (n=36) 
Site 
Duod:1ur 18 10 28 
Antrim or prepylonc zone 5 3 8 
No healec a*ter eight weeks 22/23 111 32/34 
No relapsed 9/21 29 11/30 


(mean 17 months, range four months to three years, and 
only two who relapsed within the first year) We adopted 
different criteria from Murphy et al to assess the rate of 
relapse’ in their study recurrence of symptoms was 
considered to be a relapse. In five of our patients 
symptoms recurred but endoscopy failed to show any ulcer 
and none had symptoms of relapse at endoscopy. No 
differences were found between those who relapsed and 
those who did not in family history, duration of symptoms, 
or gastric acidity 
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Enuresis in children 


Su, 


T was interested to read your correspondent’s personal 
view of her enuresis and her observations on its manage- 
ment! One can’t but help sympathise with her. In my 
experience most parents of enuretic children are bothered 
not so much by the nuisance that it causes them but by 
whether it could be a symptom or sign of disease in soma or 
psyche; if they are reassured on that score they can usually 
cope until the child demands to be ‘cured’ As we all know, 
wetting can be a manifestation of many diseases: of the 
urinary tract, of the upper respiratory tract (obstruction at 
night), of the endocrine system (diabetes mellitus, diabetes 
insipidus, and Addison’s Disease), of the gut (coeliac 
disease with intestinal water retention), of the cardio- 
vascular system (improving renal perfusion at rest), of the 
hypothalamus (failure of development of diurnal rhythms), 
of the central nervous system (nocturnal or early morning 
fits), or of the psyche, these should be carefully excluded 
before the symptom ıs ‘treated’ on its own merits. For this 
reason, and because it represents a stigma, attendance at 
so called enuretic clinics may be harmful, as is the 
provision of a star chart—implying that the wetting is 
under voluntary control—or the imposition of an alarm 
(although this can be very helpful when managed by the 
child himself) Drugs like imipramine do seem to help but 
they bring ‘magic’ into the management, are dangerous m 
overdose, and do not have a convincing rationale in 
relation to bladder innervation, if indeed they do act by 
increasing capacity. In this context it is teresting that 
nearly all nocturnal enuretics are wet before their parents 
go to bed 

Perhaps as members of a profession whose practice 1s 
supposed to be science based we should confine ourselves 
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to sorting out and acting on what we do know of the 
pathogenesis and leave the rest to growing up, practical 
sympathy, education for all concerned—particularly 
teachers—and common sense measures to mitigate 
nuisance like the provision of a washing machine, using a 
covered mattress and easy to wash sheets (supplemented 
by newspapers used as blotting paper), and a potty under 
the bed. 
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Hearing loss due to mumps 


Sy, 


We share the opmuion of Hall and Richards that mumps ts a 
major cause of severe sensorineural hearing loss ' During 
an eptdemic of mumps ın Israel in 1984, 85 children with 
mumps were admitted to the paediatric department of the 
Beilinson Medical Center, which serves an area of rouzhly 
68 000 children (age 0-14 years) Seventy nine of the 
patients had symptoms or signs of menmgoencephalitis 
Three children (3:5%) developed unilateral profcund 
sensormeural deafness ın association with mumps 

The first was a 3 year old boy who had bilateral parotitis 
and meningeal irntation. Cerebrospinal fluid examination 
showed 1020 cells/mm? (98% mononuclear cells), and 
mumps virus was subsequently isolated from this fluid 
Dunng his stay 10 hospital his parents noticed that he did 
not respond to calls, and audiometry showed night severe 
sensorineural hearing loss 

The second patient was a 10 year old girl with bilateral 
parotitus, severe headache, and vomiting On the sixta day 
in hospital she complained of inability to hear a telephone 
conversation through her right ear, and severe sensori- 
neural hearing loss was documented by audiometry 

The third patient was a 8 year old girl who was admitted 
for observation with fever of 39°C. In the ward she 
complained of mability to hear with the right ear, ard this 
was confirmed by audiometry. As we were aware of the 
association of heanng loss and mumps this possibility was 
tested, and her complement fixation antibody for mumps 
rose from 1/20 to 1/240 within three weeks, which 
confirmed recent infection. Routine hearing screening 
tests done on these three patients before the disease gave 
normal results. All the other children with mumps who 
were in hospital were tested and no significant bearing 
abnormalities were found. 

A postal inquiry, albeit with an incomplete response, 
showed three additional cases of deafness after mumps in 
1984, one of them with severe bilateral hearimz loss 
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During the same year, 6534 cases of mump: were reported 
to the health authorities Altrcugh cae considers many 
unreported and subclinical nfections, the occurrence of six 
cases of deafness due to mumps seems sign ficantly higher 
than the: assumed rate of 1°29 070 infections ' According to 
Sullivan et al,? about 2-5% of patents wita mumps may 
require treatment in hospi-el, ccnsidering ths possible rate 
of adnmsz19n the incidence c severe Learing oss associated 
with mumps may have been as high as 13400 cases of 
clinical mumps. 

Two groups of patients with deafness -elat=d to infection 
with mumps may have beer missed by the study of Hall 
and R:cherds. firstly, cases of mumps that were not 
apparent which are conadered to be im the range of 
30-40% of al. infections wti mzmps.’ In these cases, 1t 1s 
impossibE to obtain a histor of perotitis, bur, as shown by 
our third patient, severe h2arinz loss may, tone the less, 
occur. Secondly, there are rare zases of bileteral heanng 
loss caused by infection with omumos.* TLerefore. the 
importance of mumps as a cause o7 acquired deafness may 
be greaze~ than usually escimated. 
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Non-convulsive status epilepticus 
Sir, 
We have -ead Manning and. Rosenblcom-.’s mteresting 
paper concerning non-convulsiv+ status epilepticus ' They 
report 13 patseats, five of whom presznted w.th fuctuating 
neurological symptoms (ataxia. dysphasie, and anrespon- 
siveness) ard developmental detencration cincing with 
continuous paroxysmal activity on the e_ectroemcephalo- 
pram The aathors stress the ‘zpileptic’ nature of such 
symptoms. Trey have not, how2er, ~eported whether the 
evidence of status epilepticus was also detected on an 
electroencephalogram taken daring seep 

We have 2tserved five boys aad five girls witL a mean 
age of 6 years who have long Standing ‘electrical status 
epilepticus during slow sleep In six cases ocal or 


umBteral epileptiform activity occurred during more than 
857 of non-rapid eye movement sleep, but electro- 
encrphalograms taken while they were awake disclosed 
only a frontal or frontal/central focus. The remaining 
pati ots presented with typtcal electrical status epilepticus 
duriag slow sleep characterised by a generalised epileptic 
patt m on electroencephalography dunng non-rapid eye 
mov=ment sleep.” All patients had fluctuating neurological 
symgtoms as well as disturbance of gait and motor 
coordination, speech impairment, behavioural changes 
associated with alteration in responsiveness, and develop- 
menal deterioration All these children were suffenng 
from_epileptic seizures and were mentally retarded (sıx 
presented with congenital cerebral palsy) Remission of 
electrical status epilepticus during slow sleep was observed 
In w patients who fully recovered 

We believe that such fluctuating symptoms are not 
directy related to paroxysmal activity seen on electro- 
encefnalograms, but probably reflect a more complex 
brain disorder. In our cases a continuous epileptic activity 
was reoorded on electroencephalograms only during sleep, 
while neurological symptoms were present when the 
childr-n were awake Moreover, our observations suggest 
that e=ctroencephalography should be performed during 
spontéteous sleep in children with fluctuating neurological 
sympts ms and mental deterioration, even if the recording 
made xhen awake did not show non-convulsive status 
epilept cus. 
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Topical iodine, breastfeeding, and 
neonatal hypothyroidism 


Sir, 

The cas of transient congenital hypothyroidism after 
topical Ddine in pregnancy reported by Danziger et al' 
confirms and extends our previous observation” that the 
cutaneocs application of povidone-todine (PVP-I) in 
mothers at the time of delivery results ın iodine overload 
and in sight umpairment of the thyroid function of their 
breastfec infants due to a Wolff Chaikoff effect.?> We 
recently sbserved severe transient congenital hypothyroi- 
dism in 2 breastfed infant bom to a mother who had 
performed vaginal douching with PVP-I for gynaecological 
reasons t vice a day since delivery As shown ın the figure 
the concentration of thyroid stimulating hormone (TSH) in 
serum wes moderately raised at the time of systematic 
screening: “or congenital hypothyroidism, but thyroxine 
(14) was corma! Control examinations performed on days 
14 and 22 showed an appreciable increase in serum TSH 
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and decrease in serum T4, substitutive treatment (25 pg 
L-T4/day) was started on day 22 Physical examination of 
the child was normal. The figure shows that the iodine 
content of maternal milk and maternal and infant urines 
was extremely high during the vaginal douching period but 
reverted to normal within seven days after withdrawal of 
PVP-I treatment. Breastfeeding was not discontinued 

Thyroxine treatment was interrupted after seven days and 
thyroid function remained normal during the next two 
months. 

We agree that iodine overload should be systematically 
considered as a cause of neonatal transient hypothyrot- 
dism. We recommend that urinary 1odine measurement 1s 
included in the control examinations of infants with 
abnormal screening tests even if the possibility of iodine 
overload ts not suspected on the basis of the history of the 
infant and the mother. Our case indicates that early 
recognition and withdrawal of iodine causing the overload 
results ın rapid and spontaneous resolution of the Wolff 
Chankoff effect. As a consequence, longterm T4 treatment, 
with the unnecessary stress for the family, and the risk of 
iatrogenic hyperthyrotdism as suggested by the data of 
Danziger et al could be avoided 
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Monitoring end tidal CO, 


Su, 


Watkins and Weindling conclude that monitoring of end 
tidal CO, cannot be recommended for neonates with 
pulmonary disease, prumarily because there are fluctua- 
tions in the alveolar arterial oxygen gradients associated 
with the clinical course of the disease ' 

This assumption may be correct There are, however, 
other factors which may have accounted for the large 
PaCO, and PetCO, gradient that they found. Among these 
are the use of rapid ventilatory rates with low tidal volumes 
and high fresh gas flows, which are mentioned Also of 
Importance ıs the type of ventilator used. This 1s particu- 
larly so when end tidal gas is sampled proximally at the 
endotracheal tube connector Infants weighing less than 
8000 g and ventilated with a continuous flow, time cycled 
ventilator (for example, the Bourns) have large PaCO, and 
PetCO, gradients? This may be partially due to the 
dilution of end tidal gas by the continuous flow of fresh gas 
past the sampling site The capnograph waveform, 
therefore, either fails to reach a plateau or reaches a 
plateau that underestimates PaCO, In contrast, the use of 
a ventilator that automatically interrupts the flow of fresh 
gas at the completion of inspiration (for example, the 
Siemens Elema ‘Servo’ 900C) permits accurate prediction 
of PaCO, from PetCO, ın infants * The problems of end 
tidal sampling ın children werghing less than 8000 g who 
are ventilated with a continuous flow ventilator can be 
partially overcome if sampling ts performed distally, at the 
tip of the endotracheal tube * 

It would be of interest to know the type of ventilator 
used by Watkins and Weindling It is possible that the 
capnometer was not measuring PetCO, accurately, as was 
assumed. End tidal CO, monitoring is useful during 
paediatric anaesthesia—it may yet be in neonatal intensive 
care 
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Drs Watkms and Weind ng comment: 


We thank Dr Stow for b:ghlighting a potential source of 
error in the monitoring cf erc tidal CC, in neonatal 
intensive care 

He is correct in surmusing that we were using time cycled 
pressure imited ventilators wath continuous gas flow 
(Vickers Neovent and SLE Newborn 250}. It is the practice 
in this unit to use a flow rate of 7 Vminu e in all cases 
unless high pressure and vrentiletor rates dictate a higher 
rate. All except two readimgs were at this rete and ıt 1s of 
interest thac these (at 10 [ramuce) were boh inaccurate. 
This infant did, however also have sevese respiratory 
disease (alvzolar/artenal cxygen difference 660 mm Hg) 
and so it is cifficult to separa-e the two effect: . We did find 
good correations between end tidal CO, and paCO, 
measuremerts in some infants with milder respiratory 
disease Jesmite the continuccs gas flow, and so we felt that 
the effect of dilution wes probably m mmal. Our 
impression È that the effect of parenchymal lung disease 
far outweighs other effects in these infants 

The use cf time cycled, pressure limited ventilators is 
almost universal in neonatal imters:ve care umts They are 
cheap and simple to use, and seer to be morz effective in 
infants with hyaline memonane Cisease and ts complica- 
tions. Experience suggests thet results are bet er than with 
volume cycled devices ' 

Sampling ef end tidal CO, from tke tip cf the endo- 
tracheal zube may well minine 23y error due to gas flow 
The majority of very low bitawesght infants with hyaline 
membrane dssease are ventlated using a 2-5 mm endo- 
tracheal tub> The luminal diameter ts already cnitically 
small and considerably increases total respuatory resis- 
tance.* Any further impingement dn the lumen should be 
avoided unlezs absolutely n2cesszry. 

We have eiready acknowlsdged the impor-ant role of 
end tidal CO. monitoring in anaesthetics, when most of the 
patients have normal lungs. Tais is clearly not the case ın 
infents ventLeted in a neoretal -nten3ive care unit, in 
whom we fee end tidal CO, monitoring to te mappro- 
priate 
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Evaiuation of nebulisers 


Su, 


W2 were interested ın the paper by Tsanakas et al,! and 
ag-ee hat it is important to have a nebuliser with the 
minimem variation in output when performing bronchial 
challenee tests. We were concerned, however, that the 
authors calculated the output of the nebuliser by weighing 
the device before and after nebulisation. This method does 
not give a true idea of the output of the nebuliser. As the 
netulised cloud forms there is a huge cumulative surface 
area formed by the aerosol droplets Most of these droplets 
are returned to the nebuliser solution by a series of baffles, 
allcwing only the finer particles to escape At the same 
tim2 some evaporation takes place The weight loss from 
the nebuliser, therefore, is due to dispersion of particles of 
the drug, such as histamine solution, but also to evapora- 
tion. Depending on which nebulser 1s used, calculating the 
output ty weighing the device before and after nebulisation 
may result in an overestimate of drug output of up to 50% 
(unpublished observations). 

To measure the output of our nebulisers we used a multi 
stage liqaid impinger which catehes the nebuliser cloud as 
it emerges from the nebuliser. The impinger separates the 
cloud in-o fractions compnsing particles of varying sizes 
and we then assayed the amount of drug in each fraction, 
so determining not only the actual amount of drug that 
leaves the nebuliser but also the amount of drug in 
particles that are likely to reach the lungs 
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Sudden and unexpected.death between 
1 and 5 years 


Sir, 
The report by Southall et al' that one third of the deaths in 
their zenes of infants between 1 and 5 years were 
unexplained begs the question of why such a common 
phenomenon is not more widely recognised nor apparent 
from tae Fegistrar General’s annual mortality figures I 
think that most pathologists would concede that 
unexplained deaths occur throughout childhood, ado- 
lescence, aad adult hfe although not with the frequency 
seen during the first postnatal year 

When the sudden infant death syndrome was officially 
recognised by the Office of Population Censuses and 
Surveys (OPCS) as a distinct entity, the nse in deaths from 
this cause was matched by a decline in deaths from 
respiratory infection.” I can only suppose that the apparent 
rarity o7 unexplained deaths between 1 and 5 years has a 


similar explanation, ın that what 1s acceptable terminology 
to the legal and medical professions has distressing 
practical consequences for parents which a pathologist 
must steel himself to ignore 1f he wishes to maintain his 
scientific honesty Such honesty is, however, an essential 
prerequisite to any progresss being made in this field. The 
difficulty hinges on defining an observation or measure- 
ment which can be made at necropsy and which ıs peculiar 
to the fatal condition. The nearest to this ideal in the 
sudden infant death syndrome is the biochemical abnor- 
mality in the composition of lung surfactant which can be 
shown by analysis of saline washes of the respiratory tract 
taken after death. * The age distribution of ‘true sudden 
infant death syndrome’ might be more clear if this 
investigation were done routinely for all sudden infant and 
childhood deaths 

‘Fever,’ ‘apoplexy,’ and ‘old age’ were acceptable causes 
of death in an age when morbid anatomy was less 
sophisticated than it has since become The terms served a 
valuable purpose in their tıme as no doubt ‘sudden infant 
death syndrome’ will be seen to have done when its 
pathology has been elucidated. In the meantime perhaps 
there 1s a role for a new word to cover unexplained 
childhood deaths (?, pseudo sudden infant death syn- 
drome). I have no doubt that were such a term to be 
adopted the subsequent apparent nse ın the incidence of 
the disease would cause alarm and astonishment What 
disease would necessanly decline as a consequence 1s 
something of an imponderable. 
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Lower limb deformity and prevention 
of scoliosis in cerebral palsy 


Sir, 


We should like to comment on your interesting annota- 
tion.' Selective posterior lumbar rhizotomy reduces tone in 
spastic cerebral palsy This operation, based on the 
technique described by Fasano et aP was first carned out in 
Cape Town in 1981 by Peacock.? * The operation 1s now 
being performed by one of us (JP) and our total expenence 
is 131 cases 
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Selection 1s of the utmost importance,’ the most stnking 
results are observed in the spastic diplegic who walks 
independently with a typical diplegic gait In these cas2s 
the walking pattern has markedly improved The operation 
1s also of value in more severely handicapped children A 
number who could not walk are now walking indepen- 
dently or with walking aids, others have improved posture 
and mobility, and even those who have no independent 
mobility or voluntary function can benefit by reduction of 
tone in the legs. Care must be taken with those children 
who use spasm for supported standing and walking and 
have poor underlying power 

Good physiotherapy ts necessary before and for a 
prolonged period after rhizotomy Although the benefits 
can be seen immediately, it ıs apparent from a long term 
follow up study currently in progress, that the re-education 
of abnormal motor patterns ıs of the utmost importance, as 
1s the building up of strength ın weak muscles Imprcve~ 
ment has continued up to sıx years after the procedure. 

Some of the children ın our series had had orthopaedic 
surgery before rhizotomy, others had apparent fixed joint 
contractures Many patients were less contracted or their 
‘contractures’ had disappeared after rhizotomy, but 
appliances or orthopaedic surgery, or both, are still 
necessary in some cases. The reduced tone plus weak ankle 
musculature may produce valgus foot deformities and 
appliances (usually ankle foot orthoses) may be necessary 

We know of no child who has had subluxation or 
dislocation of hip after reduction in tone, and there has 
been no detenoration in those cases that had such 
problems before rhizotomy. No case of scoliosis or other 
back problem has developed One quadriplegic without 
voluntary function or mobility who received only early 
intermittent physiotherapy and subsequently was left lying 
in one position has become windswept 

Though rhizotomy only deals with one aspect of a 
complex disorder, we are impressed by tts usefulness in 
relieving spasticity. Physiotherapists, parents, and those 
children old enough to remember what their limbs felt like 
before rhizotomy, are enthusiastic about the results of the 
operation 
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Clinical Pediatric Otolaryngology. T J 
Balkany and NRT Pashley Pp 509 £4650 
hardback. C V Mosby Co, 1986. 


This multiauthor contribution iacludes 
many authors from Colorado, but aso 
others from a variety of North American 
centres. The book seems well-cons ructed 
and edited, There -s a feeling of uniform ty 
between the chapters by different euthcrs 
that is often lacking in multiautho: text- 
books. Moreover, the editors themselves 
have made signifizant contributicrs that 
are dispersed througnout the book 

It covers most aspects of paediatric 
otolaryngclogical practice, which 1s iicrea- 
singly developing as a separate subspecialy 
within our field. After many of the chap- 
ters there are flow charts that wll help 
residents in training. References are <ome- 
times brief, and some of the illussratiors 
are rather inadequate and some sections 
Jack illustrations where they mar have 
been helpful. The introductory section 01 
general consideration is perhaps the weak- 
est, and the chapter an allergic diszase is 
particularly superficial ın context conside= 
ing the importance of the subject. There 
2s, however, a useful contnbution om the 
otolaryngological mamfestations o? sys- 
temic diseese. The chapters on ear Cisease 
reflect a sensible approach to management 
but brevity :n some sections ts the hiting 
factor. The difficult question of mm-otia 
certainly merits inclusion of a wider vaziety 
of surgical options. 

There is e full anc interesting comtribu- 
tion on dentofacial development and apper 
airway obstruction that I particularly en- 
joyed. It is always unfortunate tc see 
ustrations reproducec from other text- 
books, especially if they are less than 
perfect as is the case ia the section on aasal 
and sinus diszase By contrast, inclusion of 
other relevant diagrams in the secticn on 
laryngology may have enhanced the text. A 
further criticism of brev.ty might be lzel- 
Jed at the chapter on tumours and cyst: of 
tae neck. Generally -he text is compte 
and easy to read but at a rairly basic leve of 
scientific content. Nevertheless, at this 
price it 1s a reasonable purchase that will 
satisfy the needs of students and trame ın 
otolaryngology and saediatnes. It will 
shortly have to compete with a UK edstron 
o: Scott Brown, however, which now has a 


volume devoted to paediatric otolaryn- 
golog-. Most departments should purchase 
both wlumes to be ın a positron to evaluate 
management regimens on each side of the 
Atlantic. 


A R MAW 


Orthopaedic Management in Cerebral 
Palsy. Eugene E Bleck Pp 497. £28-00 
hardback. Blackwell Scientific Publica- 
tions, 987. 


This vclume 1s concerned with a descnp- 
tion ot orthopaedic management in its 
widest : ense of children and young people 
with cezebral palsy rather than with details 
of orthcpaedic surgical procedures. Its aim 
13 to present a relevant perspective on 
cerebra. palsy to orthopaedic surgeons and 
also to physicians and therapists. As a 
result the first portion of the book is 
concern=:d with descnptions of cerebral 
palsy ard its functional effects, how func- 
tion can be assessed beth clinically and by 
special investigations, and underlying 
neurobiclogical processes so far as these 
are understood From this platform a 
detailed account is constructed of the out- 
look tha. can be expected for individuals 
affected 3y cerebral palsy and hence of the 
treatmerc and management goals that can 
reasonaby be attempted This section 
deals criically but fairly with the many 
physiotherapy systems that are available 
and advccated, and there is also a rela- 
tively brie f discussion on the usefulness, or 
otherwise. of the wide array of aids and 
appliance= including orthoses that are or 
have beer in common usage There follows 
three detailed sections on spastic hemi- 
plega, sp-stic diplegia, end where there is 
total body involvement In all of these the 
details of various orthopaedic procedures 
are descrit ed and placed within the context 
of che ov-rall management of individual 
patients. Erofessor Bleck’s personal views 
and experences give an authoratative and 
‘welcome air to this section of the book. 

This is en important and useful volume 
Its strengths are its perspective on the place 
of orthopasdic surgery in the management 
of cerebral palsy, its personal and critical 
evaluations of specific surgical procedures, 
its recognizon of what ‘science’ can and 
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cannot offer in this field, and its emphasis 
on the need for appropnate team work to 
include both the patient and his family as 
well as professionals The linguistic style 
makes for easy reading and the cıteda 
references are full The book can be 
recommended for physicians, surgeons, 
and therapists who have an interest um» 
cerebral palsy as ıt ıs primarily a very 
helpful overview of orthopaedic manage- 
ment and ıs also a reference in respect of 
the place of individual surgical procedures. 


L ROSENBLOOM 


Medical and Experimental Mammaliar 
Genetics: A Perspective. Edited by V A 
McKusick, T H Rodenck, J Mon, N W 
Paul Pp 358: $6950 hardback Birth 
Defects: Onginal Article Series. Volume 
23, Number 3 Alan R Liss Inc, 1987 


This is a collection of 14 papers to mark the 
first 27 years of a course held at the 
Jackson Laboratory on the beautiful coast 
of Maine. This ‘Bar Harbor’ course brings 
together medical and experimental 
mammalian geneticists and underlines the 
fact that they share much ın terms of 
methods and research goals This book 
shows the common areas and gives æ 
glimpse of the enormous rate of progress in- 
our understanding in these fields m recent 
years. 

The first chapter gives a historical per- 
spective on mammalian genetics referring 
mainly to progress in gene mapping. 
Papers on mammalian chromosomes, 
techniques of gene mapping, and the study 
of mutations follow Evolution, both 
molecular and by the study of fossil records, 
is discussed in two fascinating chapters, 
and the help given to those investigating 
human disease by the study of mouse 
models is well described 

Of particular interest to those mvolved 
in the care of patients are the excellent 
papers by Cavenee on recessive mutations 
at human cancer loci. particularly retino- 
blastoma and Wilms’ tumour, but likely to 
be applicable soon to other cancers, and by 
Wallace on diseases likely to be duc to 
mitochondrial genes. Showing that it ıs not 
all theory there 1s a review of the detection 
of genetic disorders by DNA analysis, 


which 1s now somewhat out of date 
“ecause of the enormous rate of progress, 
and there 1s also speculation on the possi- 
“bility of gene therapy. The editing, 
presentation, and illustrations are excellent. 
I enjoyed reading this overview of where 
mammalian genetics ‘was at’ in 1986 


DIAN DONNAI 


Diagnosis and Management of Seizures in 
Children. Gregory L Holmes Pp 293- 
£26-95 hardback. Bailhere Tindall, 1987 


This single author book is volume 30 in the 
Major Problems in Pediatrics senes and 1s 
well up to the standard of previous volumes 
in content and production It is aimed pn- 
marily at the (North American) paediatri- 
cian and family practitioner but 1s equally 
appropriate for the Bnitish hospital or 
community paediatrician, whether estab- 
lished or in training. The author gives a 
comprehensive detailed account of the 
childhood epilepsies that could hardly be 
bettered He is up to the minute mn descrip- 
tion, classification, and management. I 
found little to disagree with and many of 
my hobby horses are ndden with equal 
force and gusto His accounts of the tech- 
niques and significance of electroenceph- 
alography and the pharmacology of anti- 
epileptic drugs are models of clarity with 
brevity But he is equally at home with the 
clinical aspects and his straightforward des- 
criptions, chapter by chapter, of non- 
epileptic episodic phenomena and of each 
Tof the childhood epilepsies are evidence of 
considerable clinical expenence as well as a 
wide knowledge of the literature. His style 
is terse and easy to follow. There are many 
well constructed tables and diagrams that 
further clarify his meaning. The illustra- 
tions from electroencephalography are well 
chosen and well reproduced, which is often 
not the case in other publisher’s texts. As a 
reference source it 1s excellent’ the refer- 
ences are plentiful, well chosen and non- 
parochial, arranged in alphabetical order at 
the end of each chapter, and include some 
from 1985 
The European reader will mevitably 
compare this book with Niall O’Donohoe’s 
Epilepsies in Childhood (2nd edition 1985), 


which has established itself as the paedia- 
tricaian’s bible in the subject on this side of 
the Atlantic This book is more prosaic and 
one misses O’Donohoe’s occasional poetic 
asides, apt historical quotations, and pene- 
trating insight into the psychosocial aspects 
of the subject Holmes ıs uniformly down 
to earth, and he scores in his excellent 
handling of the basic scientific aspects. But 
both books are comprehensive, clear, read- 
able, and up to date, and at a very simular 
price each 1s excellent value and ideally 
each paediatric department should have 
both volumes on their shelves. 
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Childhood Asthma. Pathophysiology and 
Treatment. Edited by David G Tinkelman, 
Constantine J Fallers, Charles K Naspitz 
Pp 385: $89-75 (USA/Canada), $107-50 (all 
other countries) hardback Marcel Dekker, 
1987. 


Childhood asthma is a disturbance of 
physiology brought about by a complex 
interaction of environmental influences on 
a genetic background An understanding of 
reactive airways disease at this age requires 
a bringing together of knowledge from 
many disciplines mcluding pathophysio- 
logy, biochemistry, and epidemiology as 
well as clinical diagnosis and treatment. 
This multiauthor book succeeds well in 
providing this broad based account of 
childhood asthma There is a good balance 
between the basic sciences and clinical 
information, and there are lists of refer- 
ences to much recent work of importance 

The contributions on defence mechan- 
isms of the lung and the role of inflam- 
matory mediators in the regulation of 
airway calibre are particularly interesting. 
The British paediatrician may find less new 
information in the clinical chapters: for 
instance, the phrase ‘not all that wheezes is 
asthma, however, almost all that wheezes 
is asthma’ has a certain familianty. The 
drug treatment of asthma has a North 
American flavour with as much discussion 
on theophyllines as B adrenergic agents and 
as much space devoted to ketotifen as 
sodium cromoglycate There 1s much dis- 
cussion on non-pharmacological approa- 
ches to the management of asthma (inclu- 


Book reviews 111 
ding allergen control) but rather less on 
patient education and compliance Al- 
though the index ıs poor (neither ‘cough’ 
nor ‘eczema’ 1s listed), this book 1s a very 
valuable contribution for all paediatricrans 
dealing with childhood asthma 


J J COGSWELL 


Atlas of Pediatric Physical Diagnosis. 
Edited by Basil J Zıteli and Holly 
W Davis. Pp 486: £65-00 hardback. 
Edward Arnold, 1987. 


The title of this huge North American 
volume is misleading as it ıs a well lustrated 
textbook and not just a collection of 
illustrations. The text ıs extensive and 
extends well beyond the frontiers of diag- 
nosis. Despite the high proportion of text, 
the large typeface and masses of mainly 
colour illustrations combine to give the 
book enormous visual appeal. The book is 
a pleasure to handle and easy to read. It is 
divided into 20 chapters’ covering most 
aspects of paediatncs, but there are no 
sections on oncology or malformation 
syndromes. The best sections are those on 
oral disorders, orthopaedics, and ear, nose, 
and throat Those on gastroenterology, 
genetics and chromosomal disorders, and 
developmental paediatncs are especially 
weak Not all sections lend themselves to 
photographs of patients. The chapter on 
cardiology contains numerous radiographs 
(especially barium swallows), and haema- 
tology is mainly illustrated by blood films. 

Sadly too many illustrations are spoiled 
or obliterated by a pink or red hue, and 
several fail to show what 1s intended—for 
example, there 1s a mice colour illustration 
of a hypopigmented area of skin in a 
patient with tuberous sclerosis, the lesion 
becoming invisible on the matching picture 
taken under a Wood’s light. Six pages 
describe the diagnosis and assessment of 
asthma ın considerable detail but omit to 
mention measurement of the peak expira- 
tory flow rate. Nurses and medical students 
will enjoy this book most; postgraduates 
are likely to find the sub-specialty sections 
the more useful and interesting. 
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Britisk paediatrics 


The British Paediazric Association: 


The Britisa Paediatric Azsociztion (BPA) celebrates 
its Diamond Jubilee this rear The Asscciation was 
founded by a group o? six em_nen: paed atricians at 
a meeting in George Fred=ric Still's house in Queen 
Anne Strest, London on 2 Februery 1928. Still was 
the accepted leader of tke small band oi physicians 
who were interested in the diseases of children and 
was the natural choice for pres:den: of their Associa- 
tion. Donald Paterson, wto conceived tre idea of a 
paediatric association anj was the driviag force in 
the enterpris?, was unarinccsly electec honorary 
secretary. Th2 founder members included such well 
known personalities as Hector Cameron, Robert 
Hutchison, Leonard Parsons, Bernard Schlesinger, 
and James Spence. 

The BPA has planned a.senes of events during the 
year to commemorate the im>ortant milestone in 
the history of British paedsatrics. The fir-t of these 
will be a reception for pas: and present officers of 
the Association in Febraary In March a press 


60 years 


conferemce will be held to launch the Diamond 
Jubilee book, Child health in a changing society 
edited by the current president, John Forfar. At the 
Jubilee :cientific meeting at the University of York 
in April the publication of the latest volume of the 
History of the BPA will be announced, and ın May a 
reception will be held at the House of Lords. 

During October there will be a Child Health 
Week tc celebrate the achievements of the child 
health services and to publicise the work of 
paediatricians, a service will be held in Westminster 
Abbey, and the celebrations will conclude with a 
conference and dinner at the Royal College of 
Physicians of London. 

Further details of all these events will be 
announced by the BPA during the year and this 
page of the Archives will feature a senes of related 
reports and reviews. 


ADM JACKSON 
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Annotations 


Immunisation for the immunosuppressed child 


In this day and age any death from measles is bad 
enough but when it happens to a child in remission 
and potentially cured of a lethal disease like 
leukaemia it is a particularly tragic and unnecessary 
loss. Most children should have been immunised by 
the time leukaemia develops so that each of these 
preventable deaths, and there are quite a number of 
them each year, can be viewed as a shameful 
indictment of our failure to implement an effective 
programme of immunisation. Our poor record has 
been the subject of considerable analysis and 
comment and, sadly, it seems that doctors and 
nurses must take a major part of the blame.’ All 
too often immunisation is refused because of apathy 
about the disease, from ignorance about the 
vaccine, from misinterpretation of the few genuime 
contraindications or, from the invention or propa- 
gation of contraindication ‘myths’. Unfortunately, 
a sense of responsibility to ensure that a child is 
protected against a potentially serious disease may 
too easily be subordinated to exaggerated fears 
about the possible medicolegal consequences of a 
vaccine reaction. 

Recent reports about measles in tmmunosup- 
pressed children document this serious problem and 
are timely reminders of the uncertainty that exists 
about the appropriate programme of immunisation 
for these children. É Doctors attempting to give 
clear guidance to parents are faced with conflicting 
advice from experts and a noticeable lack of relevant 
data. Nevertheless, based on common sense and 
accumulated experience especially from the United 
States, a few positive statements are possible: 

@ Measles vaccine and other /ive virus vaccines 
such as mumps, rubella, and oral poliomyelitis 
vaccine must not be administered to patients who 
are immunodeficient or immunosuppressed. In- 
cluded in this prohibition are children suffering 
from congenital immunodeficiency disease and 
children suffering from malignant conditions such as 
leukaemia, lymphoma, Hodgkin’s disease, or other 
tumours of the reticuloendothelial system and 
children receiving chemotherapy, high dose cortico- 
steroids, or other immunosuppressive treatment, 
including radiation. 

@ Killed inactivated vaccines (diphtheria, 
tetanus, pertussis, and inactivated polio vaccine) are 
safe for immunosuppressed children and the 


immune response, though less than in normal 
children, will confer some protection. The usual 
primary course of three injections of triple vaccine 
(adsorbed diphtheria vaccine, tetanus and pertussis) 
should be given along with inactivated polio vaccine 
at the appropriate times if no other contraindications 
exist. It is particularly important that immuno- 
suppressed children are given iactivated polio 
vaccine for foreign travel, and for some countries 
typhoid and hepatitis B vaccines (both inactivated) 
should also be considered. Children with congenital 
deficiencies of immune function may be incapable of 
responding to vaccines and should receive regular 
doses of immunoglobulin, usually once a month. 

@ Experts disagree on the length of time that 
should elapse between withdrawal of tmmuno- 
suppressive treatment and the administration of live 
vaccines Periods between three months and two 
years have been quoted. It is probably safe to use 
live vaccines six months after treatment has stopped 
as this allows a reasonable margin for the return of 
immune responsiveness. Nevertheless some prefer 
to wait for at least a year and ın individual cases the 
child’s haematologist or oncologist should be 
consulted before any decision on immunisation. 

@ Children with diseases not associated with an 
impaired immune system may become immuno- 
compromised from steroid therapy. These children 
should be considered individually according to the 
dose, route of admınıstration, and duration of 
treatment. If treatment 1s with inhaled steroids or 
with low to moderate doses of short acting systemic 
steroids either daily for short penods (under two 
weeks) or on alternate days for longer periods, they 
can receive live virus vaccines as can children being 
treated with topical steroids. Children receiving 
large amounts of systemic steroids (2 mg/kg) for 
periods longer than one week should not be given 
live virus vaccines until at least three months after 
treatment has stopped. 

@ The effect on immunity of a superimposed 
malignant condition and its treatment 1s poorly 
understood Children who have had measles or have 
been immunised seem to remain relatively immune 
during treatment for leukaemia but the duration of 
this immunity is uncertain. We need more data on 
the persistence of immunity to determine if these 
children should be rermmunised at a later date. 
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@ “mmucodeficient or imm-nosuppressed chil- 
dren in contact with infectioc: disease should be 
given tre acpropnate prcrhyle-xic immunoglobulin 
as socn as possible. Humer nor tal immunoglobulin 
and specific -mmunoglotvlins—for example, vari- 
cella zoste> immunoglctulic—are available A 
preperetion of concentrated human measles immuno- 
glodulim is available in Scotfenc. Chiidren who 
develop chickenpox should be tre ated wita acyclovir. 

@ At the ume of first diag-tosis of leakaemia or 
other forms of childhooc canter, a good immunis- 
ation Listcery 1s essentia- Se-clogical evidence of 
immunity, or lack of it, to meé.2s, mumps, rubella, 
and ch.ckempox should be doctmenced. If there 1s 
any dcubt 2ither from the his:ery cr serology, the 
child shoud be consid2-ed © 20n-immune and 
protec'ed 2ccordingly. 

® Farens should be enccu aged to make sure 
that :h2 chi d’s siblings are appe pnazely -mmunised. 
Altbo.gh recipients of mezsEs vaccine are not 
normaly irfectious to ota2rs, seme experts consider 
it pruden: to restrict contact with tre immuno- 
suppressed child patient for two weeks after 
immumisa—on. Siblings who har = not beem immunised 
against polio must be given in=ctivated polio vaccine 
instead of the oral vaccine. 

@ Chilcten with cancer arz encoureged to lead 
as pormal a life as possttle. This incluces return to 
schoo as :con as treatment Lows where they will 
be at msk from unimmanise= playmates and class- 
mates. Doctors shoulc seek and encourage the 
cooderaticn of other perenz; in achieving a high 
level >f measles vaccine. upzaxe withia the school 
and meigh>ourhood. 

@ Vancella vaccine is zct yet evailable for 
general use but has been used-to protect vulnerable 
chidren during mainteaane-= treatment for solid 
tumours. Its exact role in childhood leukaemia 
Temas certain and at the resent time varicella 
zoge: immunoglobulim procably offers the best 
prctecticer to varicella contacts with acyclovir being 
used in treatment of tte de~=opec umection. 


Human samunodeficleacy viras (HIV) infection and 
imnenisation 


Recent concerns abour HIV :nfection and acquired 
imnine deficiency syndronæ YAIL'S) ave included 
atterzion to the problems o£ smmunisation. Official 
advice in2vitably lags samewhat behind practical ex- 
perience in such a rapidly changing clinical scene. 
Recent evidence indicetes thx, at the ume of writing 
(November 1987): 


(1) Symptomatic HIV antibody positive children 
(in centrast to children known to be immuno- 
suppressed for other reasons) may (a) be given 
live varus vaccines, except BCG, as the benefits 
of protection from the natural infections appear 
to oucweigh the risk from the vaccines, especially 
in communities where the infections are still pre- 
valen,” and (b) should receive all appropriate 
inactivated vaccines. Thus infants should be pro- 
tected >y immunisation with oral poliomyelitis 
vaccine and measles vaccine at the appropriate times 
and sould receive diphtheria, tetanus, and pertussis 
vaccites in accordance with current recommen- 
datioas. There is no evidence that ummunisation 
accelsrates the course of HIV infection. 

(2° Asymptomatic HIV antibody positive children 
(a) should be given live vaccines according to current 
indications with the exception of BCG, and (b) should 
receive inactivated vaccines when indicated. 

(3. Children whose parents or other household 
merrbers are known to be immunocompromised for 
whatever reason should be given inactivated 
policmyelitis vaccine. 

(4 Unimmunised children with AIDS or other 
clinical manifestations of HIV infection are at serious 
risk from infectious diseases such as measles and 
varicella. Ifexposed to these infections they should be 
givea passive immunisation with the appropriate 
immuroglobulins. 
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Tests for detecting and monitoring the acute phase 


response 


Children with inflammation due to mfection or 
other tissue damage develop a systemic response 
which includes fever, a neutrophil leucocytosis, and 
an increase ın concentration of several plasma 
proteins of hepatic origin. These changes are collect- 
ively known as the acute phase response and are 
mediated by cytokines, such as interleukin-1 and 
tumour necrosis factor, which are synthesised by 
macrophages that accumulate at the site of tissue 
damage.’ The term acute phase ıs ill defined but 
refers to the intensity rather than the duration of the 
inflammatory response so that a child with chronic 
disease may also show an increase in acute phase 
reactants, either intermittently or persistently. 

The specificity of the acute phase'response means 
that measurement of an increase in plasma concen- 
tration of acute phase proteins provides unequivocal 
evidence of inflammation and, because of the 
ubiquitous nature of inflammation, may therefore 
be used to detect a wide range of organic diseases 
While bacterial infection 1s one of the most potent 
stimuli of the acute phase response, immunological, 
traumatic, ischaemic, or malignant damage to tis- 
sues usually evokes inflammation and thus a re- 
sponse. The magnitude of that response provides a 
guide to the intensity of inflammation or the extent 
of tissue involvement.” Measurement of acute phase 
proteins may thus be used for either detecting 
organic disease, assessing the extent or activity of 
that disease, monitoring treatment, predicting out- 
come, or detecting intercurrent infection. 


Laboratory tests 


In paediatrics the main value of tests for detecting 
and monitoring the acute phase response is as an 
early indicator of bactenal infection in arcum- 
stances where a microbiological diagnosis 1s imposs- 
ible or delayed. Other applications for such tests are 
similar to those ın adults and include the monitoring 
of chronic inflammatory disorders such as Still’s 
disease. It is essential to appreciate that, while the 
acute phase protein response is highly specific for 
inflammation, many disease processes are accom- 
panied by inflammation so that a mse in acute phase 
proteins can never be specific for a particular 
disease, such as infection, and must always be 
interpreted in the light of the clinical picture. 
The variety of tests available to monitor the acute 


phase response has led to controversy over which 
tests should be used. The poor specificity of fever ıs 
well known and determination of total and differen- 
tial leucocyte counts is of limited value in the 
diagnosis of bacterial infection ın children,>* 
although the immature:total neutrophil ratio may be 
more useful.” The major area of debate, however, 
concerns tests for detecting an increase in acute 
phase proteins, the leading contenders being 
measurement of an individual acute phase protein, 
such as C-reactive protein, or tests such as the 
erythrocyte sedimentation rate and plasma viscosity 
that provide an integrated measurement of the 
contribution of several proteins. 

Individual acute phase proteins vary not only in 
the rate at which their blood concentration nses 
after the onset of inflammation, but also ın half life 
and in rate of catabolism in different forms of 
inflammation. C-reactive protein, serum amyloid A 
protein, and alpha-l-antichymotrypsin mse within 
6 to 10 hours of injury, show large incremental 
increases of 10 to 1000 fold over their normal values, 
have short half-lives, and behave consistently in 
different forms of inflammation Orosomucoid, 
alpha-1-antitrypsin, haptoglobin, and fibrinogen rise 
after 24 to 48 hours, rarely increase more than two 
fold, have long half lives and, with the exception of 
orosomucoid, show variable catabolism in some 
diseases. Haptoglobin and alpha-1-antitrypsin have 
common genetic variants which result in their 
deficiency. C3, C4, and caeruloplasmin generally 
show poor and inconsistent acute phase responses. 

Of the useful acute phase proteins C-reactive 
protein is the most easily measured, and commercial 
assay kits are widely available. Unfortunately, 
studies of its usefulness have been bedevilled by 
poor standardisation and the use of non-quantitative 
assays. Now that an international reference standard 
for it has been accepted by the Expert Panel on 
Biological Standards of the World Health Organiza- 
tion there should be better standardisation of the 
assay between laboratories and in future clinical 
studies. Much of the value of measuring C-reactive 
protein lies in senal monitoring of the onset or 
resolution of inflammation and this necessitates 
quantitative assays rather than semi-quantitative or 
qualitative latex agglutination tests. Techniques that 
give the required rapid results include laser nephe- 
lometry (1-5 hour assay time), rate immunonephe- 
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lonetry or turbidiretry (0-25-)-5 hour), and 
erzym2 immunoassay “0-25 hour). 

The ervthrocyte sedimentation rae is probably 
st ll tke most widely meazurec indez of the acute 
phase response. The -elatrve contrinution of dif- 
ferent plasma proteins <0 e-ythrocyte sedimentation 
are Aibrinogen 55%, alpha-2-macroglobulin 27%, 
the immunoglobulins 11%, and albumin 7%. The 
test is also affected by red cell charactzristics and, in 
perticclar, their number, with z decrease in haema- 
tocrit mcreasing the erythrocyte sedimentation rate 
Plasme viscosity, thoah 19t yet wdely used, is 
araffeztec by red celb anc, unlike tke erythrocyte 
sedimentation rate, may 32 measured on stored 
samples. It reflects prnarn y the plasma concentra- 
ticn of fibrinogen and smmunogicbulins. Both tests 
are bus non-specific and reflect shanges in a 
number cf proteins, >f which the acute phase 
reactant component ss predominant-y fibrinogen. 
Trus, m parallel with chances in fibricogen concen- 
treticn, both tests respond slowly to nflammation, 
not shcwirg an increase until 24 heurs or more after 
the onset and falling slowl, to normal with a half 
time of 96-144 hours on reszlution of nflammation 
Tkey do, however, also respond tc increases in 
immunoglobulins, immune complexes, and other 
proteics end thus cast a broader net for the 
dezection of disease zkan does any acute phase 
protein alone. They have the advantage of being less 
affected bv acute everts, sach as a vral infection. 
thet ceuse a transient inctease in sensitive acute 
phase >roteims such æ C-reactive protein 

Tests of erythrocyte sedimentation are, however, 
no: well suited to pzediatric use owing to their 
recuizement for a rekitive y lerge b.ood sample, 
eltnough microsedimeacaticn tubes taat require a 
smaller volume of blood are-zvaila>le znd published 
evaluations?” have saown accepzabks correlation 
with the selected Westergren method of the Inter- 
tational Committee for Standardization in 
Haeracolcgy.!! In add-tioz, the sensitivity of the 
erythrocyte sedimentation rate to haematocrit 
means that neonatal podycytnaemia and childhood 
anzemia will give fals2 low and false high values 
resvect-vely. Hypofibrinogeaaemia of the newborn 
may also czuse false low results for bota erythrocyte 
sedimentation rate and plasma viscosty. Of the 
two tess plasma visco.ity is mere suced to paedi- 
atr:c practice but instrument manufecturers have 
been slbw to develop autcmated viscometers for 
cliricel use and the sed menc-etion rate is still widely 
used Decarse it is available. 


Acute cisease and inferzion 


Wren the chnical history 1s of less than 24 hours’ 


daration, C-reactive protein is the acute phase 
protein of choice owing to its rapid response (6-10 
hours) and large incremental increase from concen- 
tretions of less than 10 mg/l in normal serum 
(izcluding that of premature infants and neonates). 
Typical serum concentrations would be: mild in- 
flammation and severe viral infection, 10-40 mg/l; 
active inflammation and bacterial infection, 40- 
209 mg/l; and severe bacterial infection and burns, 
2(0-400 mg/l. 

Measurement of C-reactive protein 1s of particular 
value in paediatric practice as an indicator of 
maasive bacterial infection (viral infection causing 
ltte or no increase) and the subsequent fall in 
serum concentration (half time of 48 hours) on 
resolution of the inflammatory focus is useful for 
monitoring the efficacy of treatment. There is no 
atsclute serum concentration of C-reactive protein 
that ıs diagnostic of bacterial infection, although 
4G mg/l has been claimed to give higher specificity, 
with acceptable sensitivity, than 20 mg/l. In a study 
of .31 children who had been febrile for more than 
12 aurs, a serum concentration of 40 mg/l or more 
or admission had a sensitivity of 79% and a 
sp2cificity of 90% for the detection of bacterial 
infection, while an erythrocyte sedimentation rate of 
30 xm/hour or more had a sensitivity of 91% anda 
spæficitty of 89%. A similar study of infected 
necrates clearly showed that sensitivity varied with 
the level of C-reactive protein considered, the 
def nition of infection used, and the time at which 
the blood was taken in the course of the disease.” 
Specificity also depends on whether patients with 
obsious non-infective pathology are excluded from 
the study group, as they clearly should be,’ and on 
wkether serial measurements are made.) In a study 
of children with suspected meningitis a serum 
concentration of 20 mg/l or more indicated a 
baxenal rather than viral origin.!® In immuno- 
compromised patients with leukaemia concentra- 
tio-zs of 30 mg/l!’ and 100 mg'*° have been used to 
dizgnose infection. In premature rupture of the 
membranes a C-reactive protein concentration of 
greater than 125 mg/l gave a positive predictive 
vale of 96% and a negative predictive value of 89% 
for zhonioamnionitis and, owing to the poor success 
ratz of amniocentesis, was felt to be the more useful 
diacnostic test ın this clinical situation. Interestingly 
the erythrocyte sedimentation rate showed a 
positive predictive value of 100% and a negative 
predictive value of 67% in this study.” 

Measurement of C-reactive protein 1s most useful 
in the rapid diagnosis of infection if serial quantita- 
tive measurements are made and a progressive 
inc-2ase can be shown in the first 48 hours. If single 
measurements are used their value lies in excluding 
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or confirming infection 24 hours after the first 
clinical symptoms, at which time the erythrocyte 
sedimentation rate may give similar information 


Chronic disease 


In the diagnosis of chronic disease there may be an 
intermittent or persistent increase in acute phase 
proteins but the nature of the hyperproteinaemia is 
more complex than in the first 24 hours of an ulness 
and no single acute phase protein can be considered 
to be representative. Such tests as those that 
measure erythrocyte sedimentation rate and plasma 
viscosity, being sensitive to the combined effect of 
several acute phase proteins and immunoglobulins, 
should therefore be used. Although changes in 
response to treatment are more rapidly murrored by 
C-reactive protein, erythrocyte sedimentation rate 
and plasma viscosity have the advantage of being 
less affected by intercurrent illness such as a minor 
infection. A combination of C-reactive protein and 
either erythrocyte sedimentation rate or plasma 
viscosity may therefore provide the most useful 
information on which to base therapeutic 
intervention.” 


Conclusion 


No one laboratory test satisfactorily reflects all 
aspects of the acute phase response and the choice 
of test is determined by the length of clinical history 
and the nature of the disease process. Serial 
measurement of C-reactive protein by a rapid, 
quantitative, and appropnately standardised assay is 
the test of choice for detecting and monitoring the 
acute phase protein response of acute inflammatory 
disorders such as infection in children. The assay is 
only worthwhile as a screening procedure for 
infection if the clinical context is well defined and 
other clinically detectable inflammatory diseases are 
excluded. With these provisos, a concentration of C- 
reactive protein above 40 mg/l may be used to 
confirm infection, its diagnostic value increasing 
with time after the onset of symptoms to a maximum 
at 48 to 72 hours. In contrast, diagnosis and 
monitoring of chronic inflammatory disease 1s best 
undertaken by the measurement of erythrocyte 
sedimentation rate or plasma viscosity, although 
measurement of C-reactive protein may be useful in 
detecting an early response to treatment. 
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The highly talented child 


Indclgeme2 or necessity 


It is pezkaps an indulgenz2 of tke westera world that 
there should be an inte-est in th2 protlems of the 
talemted child, but an interest there 1s, and a 
justified one at that. Whe-her tLe specia aptitude be 
1n studies, sport, music, arts. o- any combination of 
thes2, tne potential for problems is high. For 
exariple. ceacher recognition o gifted children (that 
is, an intelligence quotiat above 140) is less than 
50%.) Ir consequence, some. caudren lse interest, 
fall Sehiad, and may even be Ceemed wiintelligent. 
Och2rs may be pushed to acueve by parents or 
teacners to zhe point tha: thei emotiozal develop- 
ment may be mpaired in the pursuit >f academic 
excellence; a 12 year o.d stucying for an honours 
degree et Oxford University s clearly misplaced. 
Alternatively, their obvicus ex-eptional intelligence 
sets them apart from tha: peers who in [urn see and 
treaz tnem as odd and different. 

Tre pressure to achieve is oten mor noticeable 
in childr2n whose specia apti-we is ın sports or arts. 
Intensive training can interfere with regular 
schcolinz ard studies, aad may preventa child from 
either meking or keeping friznds.? Parents may, 
und=rstendebly, get vicarious satisfacticn from their 
chuld’s achievements and in so doing impose undue 
pressures. Such pressure maz be overt or more 
subtle, in tke form of ‘we orlr ask tha she do her 
best’. This ianocent state-mert nay be responded to 
by the caild as ‘I always aave o Jo my best’, ‘How 
do | know what ıs my best”? “What rappens if I 
don't do my best?’ Many children cope quite 
satisfactocily under suca pres ure; bur for others, 
perhaps rerdered vulnerable >y a combination of 
personality, temperamert, and external pressures, 
the stress of achievemert. pe-formanceanxety, and 
the at-endant expectaticns ard demands on time 
and ene-gy gradually erode the caild’s -ense of well 
beirg. E we adults never alowed ourzelves an off 
day for feaz of letting Jowr others we too would 
exp2riecce high, or perhaps intolerable levels of 
stress and distress. So it ıs wich highly talented 
children. Some may have th: courage or bloody 
nindeimess to refuse -he continuing pressures. 
Otters, moze conformiug or cempliant cannot rebel 
and so develop other swears of escape. 


Stress reactions 


Where an organic subsrraie s presert a physical 


response to stress readily occurs. Physiologically 
vulnerable children may develop a wide range of 
physical symptoms in response to a fear of failure or 
loss of parental approval.? Recurrent injury may 
serve as a socially acceptable form of withdrawal 
from scressful situations. Anorexia nervosa. or 
related 2ating disorders are more common in female 
gymnasts and ballet dancers because of the preoccu- 
pation with diet, fitness, and body shape.’ 

Such reactions are often heavily disguised. In a 
two vear period Wolff and Lask saw 21 children 
between the ages of 9 and 15 with physical symp- 
toms that had defied explanation despite intensive 
organic and psychological investigation.® The factor 
that each child had in common was that they had 
failed to recover from a relatively minor injury, 
ulness, or viral infection, and remained symptomatic 
for up to four years. They were all high achievers 
and ony lengthy and patient discussions with the 
child brought out the intense stresses hidden by the 
sense that they must not fail, complain, or be 
anything but perfect. Such behaviour tends to be 
subtly reinforced by the parents who promote the 
same values. 

Where no obvious organic substrate exists other 
stress reactions may be apparent. A 12 year old 
competitive swimmer whose father insisted on seven 
days a week intensive training started hearing voices 
telling ner not to swim A 14 year old junior cross 
country champion developed an obsessional- 
compulsive disorder, which included having to take 
two sceps back for every one forward. 


Management 


The onus on the paediatrician is in recognising such 
problems. A comprehensive approach to assessment’ 
will eventually unravel the mysteries of any un- 
explained illness® and the hidden problems of the 
highly talented child. Children who excel have 
special needs whatever their area of excellence.” We 
need to advise parents, teachers, and coaches that 
highly talented children have emotional, edu- 
cational, and interpersonal needs that may surpass 
those of their less talented peers Intellectually 
gifted children may benefit from special educational 
provision. ' Parents should define in a measurable 
way what they expect—will they be disappointed if 
their child gets 70% rather than 90% in an end of 
year exam? Will it matter if she comes fourth rather 
than first in a piano competition? Does failure to be 


118 


picked for a representative team matter? If the 
answer is no, how can they convince their child they 
mean it? If the answer 1s yes, how can they modify 
their own expectations? 

When levels of anxiety are high time should be 
found on a regular basis when the parents can 
discuss the causes of concern and attempt to find 
solutions. Self-relaxation 1s valuable when stress is 
producing physical symptoms such as headache, 
abdominal pain, or diarrhoea. Where stress is too 
high (for example, when illness supervenes, or 
education suffers) clear advice is required that 
pressures must be reduced, and the child’s talents 
not exploited. Above all, days off and off days must 
be acceptable and even encouraged! 
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End stage renal failure: 14 years’ experience of 
dialysis and renal transplantation 


G OFFNER,* C ASCHEMDORFF,* P F HOYER,* H E KROHN,* J H H EHRICH,* 
t PICHLMAYR,t AND | 3RODEHL* 


From tie *Departmert of Faediatric Nephrology and -teabolic Disorders, Children’s Hospital, and 
tDepermment of Abdortinal cna Trarsplant Surgery, Medical School, Hannover 


SUMMARY One hundred erd thirteen children (59 bo-s and 54 girls aged from 2 to 16 years) with 
enc stage renal failure entered the renal dialysis and transplantation programme between 1972 
anc 1933. They were fol'cwed up until December 1935. Ninety eight children were initially 
treated ty haemodialvis ia Acspital and 15 by renal transplantation. The average wait on dialysis 
was seven months (rzage 0 1-43 months). One huncred and six children were given 129 renal 
transplants, 32 of wixch vere from living related onors. 

At the end of 1985 $4 a? he 113 >atients (83%) were alive, 81 (72%) with functioning grafts, 
11 (10%) were receiv-mg ba2modialysis in hospital, two (1%) were being treated by continuous 
ambula:ory peritoneal dialysis, anc three had been lost to follow up. The 14 years actuarial 
survival wes 81%. Fow patents receiving dialysis and 12 who had received transplants died, a 
mortality of 14%. The maim complications of treatmemt were retardation of growth in 49 (43%), 
hyp2rteision in 75 (€€%)}, and ostzopathy in 36 (32%). Retardation of growth could not be 
reversed by successful reel =ransplantation. Seventy twc patients (88%) assessed their health as 
good to excellent, anc 9 (17%) as poor. Patients witt a functioning graft did much better than 
those receiving dialys:s. T-eatment of end stage renal failure led to full rehabilitation in most 


patients and renal trensplentation was more effect-ve than dialysis. 


A stady by the Arbeitsz2meirschaft fier Paedia- 
triscte N=phrologie showed that in Weg Germany 
each yeaz atout five children ver million develop 
end stage renal failure.! Samilzr data wese collected 
from the paediatric registry of the European 
Dialysis rd Transplantetion /-ssociaticn.* 

During the past decad2 dia ysis and renal trans- 
plantatior have both become acceptec forms of 
treetnent of end stage renal ailure. Long term 
results have usually beea_refo-ted separately for 
paediatric haemodialyss’ aad renal trans- 
plantetion.’ There have Deen only a few surveys 
of the overal outcome cf all caildren treated for 
end stage -enal failure." This report describes the 
14 yeers’ experience (1972-1985) of a single paedia- 
tric centre for dialysis aad renal transplantation. 
The chilcren’s hospital of the medical school 
in Hannover was built ir 1972 and soon became 
a referral centre for petiemts with end stage 
renal faile, serving a karge arza of northern 
Germany. 


Patiests and methods 


One zundred and thirteen children with end stage 
renal fai ure were accepted for treatment during the 
period 1372 to 1983 and were followed up until the 
end ct 1985. The number of new patients treated 
annuéily is shown in table 1. Eighteen children who 
received transplants had first received dialysis at 
other centres. Eight other children with end stage 
renal faicure were seen during the period, but not 
accepted for treatment. In four dialysis was not 
consicered because of the age and size of the 
infant-; this was before the development of tech- 
niques for long term peritoneal dialysis. Three 
children were excluded because of severe mental 
retardation and one because of severe heart disease. 
The decisions to exclude these patients were made 
with the full agreement and informed consent of the 
parents. 

The children were between 2 and 16 years old 
when the, started treatment. The initial treatment 
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Table 1 Number of new patients with end stage renal 
failure treated annually, 1972-83 








Year No of patients No of patients No of patients 
receiving receiving one receiving two or 
dialysis transplant more transplants 

1972 1 1 0 

1973 5 2 0 

1974 2 3 1 

1975 6 2 0 

1976 6 12 0 

1977 13 9 3 

1978 8 11 2 

1979 13 12 1 

1980 11 16 1 

1981 6 9 5 

1982 8 12 4 

1983 19 14 0 


was haemodialysis in hospital (n=98) or renal 
transplantation (n=15). The youngest child ac- 
cepted for long term haemodialysis was 2-9 years 
old and the youngest to have a renal transplant was 
2-2 years old. The mean (SD) age at the start of 
treatment was 10-9 (3-3) years. The sex and age 
distributions of the 113 children are shown in 
table 2. The diseases causing the end stage renal 
failure are summarised ın table 3. Ten children (9%) 
presented with acute renal failure"! and 103 (91%) 
with chronic renal failure. In a few children the 
original diseases were associated with moderate 
mental retardation, deafness or blindness; these 
were not considered as contraindications to treat- 
ment. The risk of recurrence of the original disease 
in the transplanted kidney was not a contra- 
indication to transplantation. 

Sixty five children were already being seen in a 
paediatric clinic before they developed end stage 
renal failure; 26 of these were being seen in this 
centre, and they had a mean creatinine clearance of 
26-4 ml/minute/1-73 m? body surface. Forty eight 
children entered our treatment programme after 
developing end stage renal failure, and 18 had 
already received dialysis in other units When the 
creatinine clearance in children weighing more than 
20 kg approached 10 ml/minute/1-73 mĉ, a vascular 
access route was created. At the same time tissue 
typing was performed and three units of packed red 
cells were transfused. When the creatinine clearance 
fell to 5 ml/minute/1-73 m? the children were 
entered in the Eurotransplant Registry. If the parent 
donated the kidney no arteriovenous fistula was 
created. 


DIALYSIS 
The vascular access used for haemodialysis was a 
subcutaneous Cimino fistula at the forearm in 51 
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Table 2 Age and sex of 113 patients with end stage renal 
failure 








Age (years) No of boys No of gurls 
2 2 0 
3 1 1 
4 0 1 
5 1 2 
6 3 2 
7 4 3 
8 8 8 
9 3 6 
10 6 6 
11 5 6 
12 4 7 
13 ? 4 
14 4 3 
15 7 5 
16 it 3 





Table 3 Diseases leading to end stage renal failure in 113 
children 








Disease No of 
patients (%) 

Congenital or familial 
Hypoplasa or dysplasia 18 (16) 
Cystinosis 16 (14) 
Nephronophthrsis 15 (13) 
Obstructive uropathy 10 (9) 
Famuhal nephritis 7 (6) 
Oxalosis 3 (3) 
Infantile cystic kidneys 2 (2) 

Acquired 
Proliferative glomerulonephnitis 14 (12) 
Focal glomerulosclerosis 8 (7) 
Haemolytic uraemic syndrome 7 (6) 
Undifferentiated glomerulonephnitis 3 (3) 
Reflux nephropathy 3 (3) 
Other renal diseases 7 (6) 





(52%) children. Young children weighing less than 
20 kg and children with acute renal failure, who 
made up 46 (47%) children, received a standard 
Quinton Scribner Silastic arteriovenous shunt in the 
leg. One child had a Shaldon catheter inserted 
through the femoral vein for a week while waiting. 
for a kidney from his mother. 

Haemodialysis was performed in the hospital 
except in one case. It was carried out two or three 
times a week and lasted between three and six 
hours. The mean (SD) duration of dialysis was 
14-5 (3-2) hours a week. Appropriately sized dialysis 
plates made by Gambro (Mini Minor, Minor, and 
Lundia) and hollow fibres made by Asahi (AM 06, 
and 09), were used for the first treatment. Special 
paediatric systems were used for small children to 
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keep the extracorporeal volume below 10% of the 
bicod voume. For later haemodialyns, machines 
weze usez that had dialysate containing acetate: the 
National Kidney Cercre ‘Fairholrre Gardens, 
London, UK), the HZ 103 (Braun, Melsungen, 
West Germany), and zhe 4K10 (Gambro, Lund, 
Sweden). The flow rete cf che dalysate was 
standardmed at 500 mLminute or 6 mi/minute 
depending on which machine wes used. The water 
was obtained from a centrel deioniscr. The final 
conzentretion of calcium was 2 mmol/l and of 
sod-um 14) mmol/l. The dose of heparn given was 
100 Urkg 2ody weight; 1000 U were g-ven initially 
as g bolus, and the rest as a continucus infusion. 
Gluzose (10 g/dl) was given to mirimise dyse- 
quil brium 

Continutus ambulatcry peritoneal dialysıs was 
introduced here in 1984 A Tenckhoff double cuffed 
peroneal catheter aas inserted surgically. 
Commerc-al dialysis solcions in 0 5-2 0 litre bags 
(Fresenius. Homburg, West Germany) were 
exchanzec four times a day. The volume used was 
40 ml/kg tody weight scr each 2xchange.'? 

Eech pacient’s biochenical and haemnotological 
state was monitored by measuring concentrations of 
sodium, pctassium, urea creatinine, end haemo- 
globin in the blood, the packed cell volume, the 
white b:oo= count, and tke platelet count, each once 
a week. PEosphate and ca cium concentrations, and 
alxal_ne prasphatase activity were measured once a 
month, and an x ray picture cf the wrist was taken 
once a yeer All patierts were given phosphate 
binders (ab.minium hydroxide, calcium carbonate) 
and ~itamir D. Packed red cells were transfused 
when the faemogiobin concentration fell below 
50 g/.. A zlatively normal ciet was encouraged, 
though wazer and potassium were restncted. 


RENAL TRANSPLANTATION 

Human leucocyte antiger (HLA) matching and 
cytotoxic css matching were carned eut for all 
patierts.!? Since 1976 all children have received at 
least -hree transfusions of packed red cells before 
transplantations A negatve cress match and ABO 
compatibility were the crly emtena foz the first 
transplantation Most kidneys were transplanted 
retroperitorecily into th2 iiec fossa.'* Bilateral 
nephrectomy before trameplantation was usually 
performed <nly if the kidaevs were infected, but 
four childrer. developed severe hy>ertersion after 
transp_antation and also required neparectomy. 
Implaatation of the ureters inte an ileal loop was 
necessary in “bree children with obs-ructive disease. 
The immuncsuppressive treatment comprised 
azathioprine and predniso cne antil 1982 [99 trans- 
plantaions) Since then, cyclosporin A. together 
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wizh low doses of prednisolone have been used 
as previously described (30 transplantations). 
Children stayed in hospital for six weeks after an 
uncomplicated renal transplant. 

Rejection episodes, diagnosed by a rise in serum 
creatinine concentration, fever, hypertension, a de- 
crease in urine output, and renal scintigraphy, were 
treated with imtravenous prednisolone 30 mg/kg 
for three to six days until 1979, and since then with 
10 mgkg. Additionally local radiation of the graft 
was performed between 1972 and 1979. Antilym- 
phccyte globulin (15 mg/kg) was given between 
1977 and 1979 for the first two weeks after trans- 
plantation, but this did not reduce the number of 
episodes of rejection. More recently anti- 
thymocyte globulin (5 mg/kg) has been given for five 
days if vascular rejection was diagnosed. 


Resalts 


In December 1985, 94 of the 113 children (83%) 
with end stage renal failure who entered the 
treazment programme were alive, 81 (72%) with a 
functioning graft, 11 (10%) receiving haemodialysis, 
and two (1%) having continuous ambulatory 
peritcneal dialysis (fig 1). Three patients on haemo- 
dialysis were lost to follow up. The actuarial patient 
surv-val, therefore, was 81% after 14 years (fig 2). 
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Fig1 Chracal course and outcome of the 113 children; 
cach reztangle gives actual No of patients with 
corresponding treatment in 1985 CAPD=continuous 
ambulatory peritoneal dialysis 
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Fig2 Acturtal survival rates of the 113 children. 


Of the 98 patients who entered the programme 
already receiving haemodialysis the median time 
spent before they received a transplant was 0-64 
years (range 1 day—3-8 years). At the end of 1985 
two children had not had transplants but were 
waiting for suitable donors. One of them started 
treatment in an adult dialysis unit in 1968 when she 
was 8 years old, and has been receiving haemo- 
dialysis at home for 16-5 years. She has had 
osteomyelitis and endocarditis and developed 100% 
cytotoxic antibodies. Three other children were 
treated with contmuous ambulatory peritoneal 
dialysis after developing cytotoxic antibodies due to 
multiple blood transfusions while they were 
receiving haemodialysis One subsequently received 
a renal transplant and ın one, two transplants were 
rejected. 

One hundred and six patients received 129 renal 
transplants of which 32 were from living related 
donors. Eighteen patients received a second graft, 
and five a third graft. The actuarial survival of all 
transplanted patients was 83% after 13 years (fig 2). 
The survival rate of the first graft was 61% after 
13 years, and of the second and third graft 57% after 
seven years. The grafts from living related donors 
had a 10% better survival rate after five years." The 
mean observation time of patients with functioning 
grafts was 4-5 years (range 0-2-12-9). 


MORTALITY 

Sixteen children (14%) died during the observation 
period Nine of the deaths occurred between 1972 
and 1976. Four patients died while receiving 
haemodialysis, a total of one death in 380 patient 
months. Three of them died after 4, 6, and 
23 months, because of gastrointestinal bleeding, 
hyperkalaemia, and pulmonary oedema, respec- 
tively. One child with oxalosis, died from cardiac 
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failure two years after the failure of his first trans- 
plant. Twelve patients died after transplantation, 
eight after the first graft, three after the second, 
and one after the third, respectively, a total of one 
death in 424 patient months. Five children died of 
septicaemia, and three of uraemia after the first 
graft had failed and further dialysis was refused by 
the parents. Two children died from intestinal 
bleeding, one from a perforation by a central venous 
line during operation, and one of cardiac failure, 
though the graft was functioning 


MORBIDITY 

The morbidity was analysed by adding the number 
of days spent in hospital during long term dialysis 
and the number of days spent ın hospital after 
successful transplantation. During the period of 
dialysis the children were admitted for a mean of 
32-3 days a year (range 1-165). The major com- 
plications were thrombosis and infection of the 
artenovenous fistula (38%) Others were sep- 
ticaerma (14%), malignant hypertension (6%), and 
fluid overload (4%). After successful trans- 
plantation children were admitted to hospital for an 
average of 16-9 days (range 0-170) during the first 
year, which then decreased subsequently to a mean 
of 3-9 days (range 0-26) after four years. The usual 
reason for admission was an increased serum 
creatinine concentration (46%). Other causes were 
infections (24%), malignant hypertension (11%), 
osteochondritis dissecans (6%), and surgical 
complications of the operation (1%). 

The mean (SD) haemoglobin and blood urea 
concentrations and creatinine clearance in patients 
with chronic renal failure, end stage renal failure, 
and those who received haemodialysis and success- 
ful renal transplantation are shown ın table 4. The 
best rehabilitation was achieved after successful 
transplantation. During dialysis the average rate of 
blood transfusion was one unit of packed red cells a 
month for each patient. 

The growth rates expressed as standard deviation 
scores of height for chronological age as described 
by Tanner’ were consistently low even after 
successful transplantation (fig 3). The mean scores 
include those of the 16 children with infantile 
cystinosis who had an extremely poor mean 
standard deviation scores of —5-3 (1-6). Their mean 
growth after successful renal transplantation, how- 
ever, was no less than that of the rest of the patients 
On the contrary, standard deviation scores of body 
weight correlated with actual height increased con- 
sistently (fig 3). Hypertension ıs a major compl- 
cation of end stage renal failure, and ın this 
retrospective study patients were considered hyper- 
tensive only if they were being treated with anti- 
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Table 4 lzan (SD) concerrations cf haen oglobia and blood w-ea, and creatinine clearance at different stages of 


treatnent for renal failure curing the 14 year pericd 











Stage of No of Haemoglobin Blood urea Creaunine clearance 
trea nt patents (git) (mmol/l) (mlimnutell:73 n?) 
Chron ¢ reral failure 
(not rece-v-ng dialysis) 65 103 (17) 16 8 (10 3) 26 4 (5-4) 
Enc sage :enal failure 
(mot reze:-ving dialysis) 98 66 (11) 46 1 (12 8) 470) 
End stage “enal failure 
(receiving dialysis) 85 66 (8) 28-6 (57) — 
Six weeks after transplant 80 103 (16) 9-0 (60) 72 6 (32-5) 
One vear after transplant B 128 (15) 8-8 (5 2) 64-6 (27 4) 
Two years after transplant 59 133 (17) 77 (42) 64-5 (24 2) 
Three years after transplant 47 134 (17) 77 (5-1) 64 4 (24 2) 
Four years after transplant 41 133 (22) 79 (6-5) 63 9 (21 5) 
Tecta No w.th functoning 
zrefts ır 1985 81 122 (26) 115 (8-0) 48-4 (22 5) 





No o` patients 65 113 74 61 49 44 81 


Menon age (years) 89 OE N4 w3 162 
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Fig3 Development of hazht and weight diring th2 
different stazes of renal fa.l4re expressed as mean (SEM) 
standard deviation scores. 


hypertensive drugs. Tke ircidence of hype-tension 
was Highest (77% cf pacients) four years after 
transplantation, and .owest (65%) curing chronic 
renal failure. 
The overall rate >f complications could be 
sessed in 89 of 94 ling patients in 1985 (cable 5); 





81 had functioning grafts and eight were receiving 
diaksis. Forty nine patients were receiving con- 
ventonal immunosuppression with azathioprine and 
prednisolone, 29 were receiving cyclosporin A, and 
precusolone, and three were receiving azathio- 
prin=, cyclosporin A and prednisolone. The main 
corwplication was hypertension (66%), followed by 
grcwth retardation (48%), and Cushingoid appear- 
ance (45%). Pubertal development was retarded in 
19 ef the 61 children (31%) who had entered the 
puèsrtal age range. Renal osteopathy was present in 
24%, osteochondritis dissecans being the most 
frecuent complication in patients who had had 
trensplants. Cataracts were present in four of 81 
pazz2nts who had had transplants. Three patients 
developed liver disease due to azathioprine toxicity 
in bne and haemosiderosis in two. Two required 
ste-oid replacement because of adrenal suppression. 
O? the 30 children treated with cyclosporin A, seven 
he2 hypertrichosis and two gingival hyperplasia. 


RE4ABILITATION 

Rehabilitation was assessed by the patient’s own 
esmation of state of health, school performance, 
axd occupational performance. In a personal inter- 
vew 70 of 74 patients (95%) who had had trans- 
piznts judged their state of health to be good to 
excellent, but only two of seven patients on dialysis 
(2%) felt as well as that. Fifty of 52 children of 
school age who had had transplants were attending 
school regularly, and two were being taught at 


Table 5 Complications in 89 patients being treated for end 
stage renal failure in December 1985 








Complication No with No receiving 
functionmg dialysis (%) 
graft (%) (n=8) 
(n=81) 

Hypertension 57 (64) 2 (2) 

Cushingoid appearance 39 (44) 1 (1) 

Retardation of growth 38 (43) 5 (6) 

Retardation of puberty 15/16 (25) 4161 (7) 

Osteochondritis dissecans 12 (14) 

Osteodystrophy 1 (1) 8 (9) 

Hypertnchosis 7 (8) 0 

Cataract 4 (5) 1 (1) 

Azathioprine toxcity 1 (1) 0 

Haemosiderosis 0 2 (2) 

Adrenal insufficiency 1 (1) 1 (1) 

Gingival hyperplasia 2 (2) 0 





home. Of five school children receiving dialysis, 
four attended school part time and one was taught at 
home. The mean delay ın school education was one 
year (range —3 to +1) compared with the appro- 
priate grade for age of the healthy child population. 
Twenty one of 25 adult patients who had had 
transplants (84%) had full time jobs, but only two of 
five patients receiving dialysis did so Six patients 
were unemployed but able to work (four with 
functioning grafts and two receiving dialysis). 


Discussion 


The outlook for children with end stage renal failure 
has improved remarkably ın the last 20 years,® and 
regular dialysis and renal transplantation are now 
both acceptable methods of treatment.’ In 14 
years at our centre we have treated 113 children with 
end stage renal failure. The mean time receiving 
dialysis while waiting for a transplant was 0-6 years, 
which is shorter than waiting times reported from 
other centres.’ !° For this reason only four patients 
received dialysis at home solely because of the long 
waiting time. 

Anaemia was a serious problem during dialysis 
with a transfusion rate of 1-0 units of packed red 
cells each month; this 1s similar to the 1-2 units a 
month reported by Trachtman et al.? Multiple blood 
transfusions occasionally caused iron overload and 
the development of cytotoxic antibodies with the 
consequent delay in renal transplantation Fortun- 
ately hepatitis B infection did not occur. Uraemia 
was well controlled during dialysis, as shown by the 
results of laboratory tests (table 4). 

A fully integrated service of dialysis and trans- 
plantation permitted the optimal treatment at any 
time. In such a system, particularly when living 
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related donors were available, renal transplantation 
without prior dialysis was possible m 15 children. 
The high proportion of living related donors (25%) 
reflects our conviction that renal transplantation 1s 
the most effective treatment and should be offered 
early to children with end stage renal failure; this is 
confirmed by Fine!® and Chantler.!° The main 
advantage of using living related donors is the short 
penod of end stage renal failure. 

The overall survival rate of the children was 81% 
after 14 years, which is comparable with other large 
series.!° The mortahty of 14% included cases from 
the early learnmg pernod when the dialysis unit was 
being built up, and after transplantation when too 
much immunosuppressive treatment led to lethal 
septic complications. During the last 10 years only 
seven patients died, comparing favourably with the 
mortality of 9% reported by Trachtmann.? 

The morbidity was considerable in both patients 
who received dialysis and patients who had trans- 
plants. Hospital admissions lasted for an average of 
32-2 days a year during dialysis, and for 16-9 days 
during the first year after transplantation. Later on 
the average stay decreased to 3-9 days after four 
years. 

Growth 1s nearly always unpaired in children with 
chronic renal failure.??! The short stature is 
already obvious by the time renal function is 
reduced to 25%, and becomes even more so after 
successful renal transplantation. The retardation of 
growth observed in our series may be worse than in 
other series because ours included a high percentage 
of patients with cystinosis (10%). Their develop- 
ment after transplant, however, was not different 
from the group as a whole. None of our patients was 
malnourished as shown by standard deviation scores 
of weight correlated to actual height. Other factors, 
therefore, such as renal osteodystrophy, and steroid 
dosage seem to be responsible for retardation of 
growth. More normal growth after renal trans- 
plantation was recently reported, however, when 
treatment with cyclosporin A had been given, which 
permitted lower doses of steroids to be used.” ? 
Sexual development was unfortunately not ade- 
quately documented in our cases, and so only the 
pubertal stages during the clinical evaluation in 1985 
were investigated. At that time 19 of 61 patients of 
pubertal age showed pubertal retardation, which is 
consistent with other reports.!° 74 

Hypertension is another common complication of 
end stage renal failure that threatens long term 
prognosis. In our review the incidence of hyper- 
tension varied from 65% in chronic renal failure to 
77% four years after renal transplantation. One 
patient with a functioning graft died from hyper- 
tensive cardiac failure. The underlying disease and 
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fluti overload are conrnon causes of aypertension 
during dialysis.” After renal traasplantation, 
steroids dosage and renel artery steno-is are major 
causes.© 

Eehab-litation as measured by schocl attendance 
anc full time employment was excellent after 
successful transplantaton. Most patents judged 
ther owr state of health to bs good or excellent. We 
hope that steroid induced complication: will become 
lese commen in the futace ss the use cf cyclosporin 
A increases, allowing a major recuctior in the use of 
steroids. Nevertheless, new problems such as 
nephrotoxicity from cyclosperin A have yet to be 
solved. 

The management of cluldren with erd stage renal 
failure and their famities comprises a complex 
regimen of dialysis, hospital admission medication, 
nutrition, and operatioas. It requires € sympathetic 
staf of paediatric nephrologists. nurses, dietitians, 
teachers, social workezs, and psychologists. Their 
strenuous efforts will te rewarded by the high rate 
of full rehabilitation cf children who otherwise 
wold not survive. 
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Effect of supine posture on peak expiratory flow rates 
in asthma 


I E HAFFEJEE 
Department of Paediatrics, R K Khan Hospital and University of Natal, Durban, South Africa 


SUMMARY In order to determine the effect of supine posture alone on the peak expiratory flow 
rate (PEFR) in children with asthma, 22 children with asthma of varying severity had PEFR 
readings taken in the standing position and subsequently at 30 minute intervals in the supine 
position for a period of up to four hours. In order to minimise any stress factors no other 
procedures—for example, taking of blood specimens—were performed during the duration of 
the tests, which were carried out in a relatively dust free room with no curtains and minimal 
furniture. Fifteen non-asthmatic children acted as controls. The results showed a significant drop 
in the PEFR readings in the supine position in asthmatic children compared with the controls; 
this reverted back to baseline levels on assuming an upright posture at the end of the test without 
any medication. It ıs concluded that airflow obstruction can be induced by supine posture per se 
in asthmatic children; this may be a major factor contributing to nocturnal wheeze or cough. 


Nocturnal cough or wheezing is a prominent feature 
of childhood asthma and has generally been 
attributed, among other factors, to the nadir in 
endogenous corticosteroid concentrations normally 
found in the early hours of the morning.!? The 
effect of the supine posture alone on the calibre of 
the airways has received but scant attention, * and, 
to the best of the author’s knowledge information on 
this regarding asthmatic children ıs lacking in the 
English language literature. This study, the first of 
its kind in children, was carried out to see whether 
the supine posture on its own had an effect on the 
peak expiratory flow rates (PEFR) in normal (non- 
asthmatic) and asthmatic children. 


Patients and methods 


Twenty two known asthmatic children, ranging in 
age from 4 years 10 months to 11 years 10 months 
(mean 8 years 6 months) were studied. There were 
16 boys and six girls who were all regular attenders 
at the paediatric outpatient asthma clinic and were 
adept at using the Wright Mini peak flow meter. 
Duration of the asthma was from one to 10 years. 
Eleven children complained of nocturnal cough or 
wheeze during the sıx month period preceding the 
tests, five had had nocturnal symptoms in the past 
but were free from these at the time of the tests, and 
six had had no nocturnal symptoms at any time. Six 


children were maintamed on f,-agomsts alone 
(‘mild’ group), nine on a B,-agonist plus sodium 
cromoglycate or theophylline, or both (‘moderate’ 
group), and the remaining seven on a broncho- 
dilator plus corticosteroids (‘severe’ group). All but 
one child were well controlled at the time of the 
study, and all were free from infection of the upper 
and lower respiratory tract. 

All children were instructed not to take any 
medication on the morning of the tests. They were 
investigated between 0730 and 1300 hours as 
follows: after reporting to the clinic at approxi- 
mately 0730 hours, each child was instructed to 
empty the bladder to ensure that the need to 
muicturate would not subsequently interfere with the 
test; the PEFR was measured with the pattent in the 
standing position, the best of three results being 
taken as the accepted baseline reading. The patient 
was then placed in the supine position on an 
examination couch with no pillow, and serial PEFR 
readings were taken at 30 minute intervals up to four 
hours with the patient remaining supine all the time, 
after which three further readings were taken in the 
standing position immediately on standing up and at 
30 and 60 minutes after assuming the upright 
posture. Informed parental consent was obtained in 
each case In order to minimise any possible stress 
no other procedures, such as venepuncture for 
taking of blood specimens, were cared out any 
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Table Mecn ‘SEM) changes m peat expiratory flow rate (PEFR) vith alterations in posture expressed as percentage of 
Height Expectec Standing Supine 
(cm) FEFR PEFR 
30 -ninutes 1 hour 1% hours 2 hours 
Corto: 
paz.eats 
(n=15) 1301 (24) 363-0 (12-5) 258 7 (9-5) -42 (21)  -43(14)  -410-1)  -49(21) 
Patents witk 
aina 
(a=22) 127-4 (2:4) 248 5 (12-7) 223-2 (13-6) ~173 (2-6) —190 (2-4) -190(26) -203 (26) 
p Yate <G001 <0-001 <0 001 <0 001 





time on the morning of the tests. These were done in 
a clan, ~ekatively dust Free clinic room with no 
curzans ard minimal turmture. Fifeen non- 
asthmatic children actec as controls (mean age: 
8 yeacs 8 months; range 5 years 5 months to 11 years 
7 mcnths). During the imitial few weeks of the 
pre-ect the examination couch wes covered with a 
clezn cot:on sheet during the <ests (10 asthmatics, 
six controls}; clean plastc sheeting was substituted 
durirg the remainder of the study pencd to elimi- 
nate any possible allergc factors that sould have 
conceivably influenced ‘Te results (12 asthmatics, 
nins controls). 

Statisticz] analysis was dcne using the Mann- 
Whizney U test. All the restlts were expressed as 
percentazes of the exoscted PEFR values and 
quoted as mean (SEM). 


Results 


All zhe estumatic patient: showed a sigrificant drop 
in the PEFR in the supine pesition compared with 
the con-rcls (fig 1). The taole shows the drop in 
PEFR’s im the supine position expre:sed as per- 
cenzage: cf the expected value: after 3) minutes in 
th2 supine position, there was a 17-3 (2 6)% drop in 
the mean PEFR, compared with a 4-3 (2-1)% drop 
in the controls (p<0 (01) This difference was 
maintained throughout the our hour period in the 
stfine pcsture. 

Immed ately on standing up the mean PEFR rose 
in bott controls and chilcren with asthma, and 
30 minutes after standing the difference between the 
two groups was no longer significant; however, as 
the tab.e shows, the cLildren with asthma were not 
quate bacs to baseline >y ore hour aft2r getting up. 

“When -he 10 childrea with asthma lying on cotton 
siecets were compared witk the 12 lyng on plastic 
the mean falls in PEFR (% of expected) were 
17-94 [2 86) and 16-69 (3-7)%, this was not signi- 
icant. Scrilar results were obtained far values at the 
various =) minute intervais when the children were 
ly ng down as well as Zor chose after resuming the 
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Fiz2 Mean change ın peak expiratory flow rate (as % of 
exnected) measured in patients between 30 minutes and four 
Acurs in the supine position. 
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expected values (overall results) 
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Supine Standing 

2'2 hours 3 hours 3'2 hours 4 hours Immediately on 30 minutes 1 hour 
standing 

~41(19) —5 0 (1-9) —5 6 (20) —4 2 (1:9) -17(01 4) —0-8 (0 6) —0 8 (0 6) 

-—21 1 (2-1) —20 7 (2-1) —21-8 (2-5) —21-3 (2-5) —11 0 (1 9) —4 9 (1-6) —2 1 (1-0) 

<0-001 <0-001 <0-001 <0-001 <0-001 NS NS 





NS=Not significant 


standing position—that is, there was no significant 
difference (p=>0-05) between the subjects lying on 
cotton or on plastic sheets, whether they were 
asthmatic or were controls. 

The variability of the drop in the PEFR ın 
individual subjects is shown in fig 2 which gives the 
average of the eight values for each subject when 
they were lying down. The children with asthma 
showed a large drop in the PEFR compared with 
most of the controls; there was one control who 
showed a large fall in the PEFR. 


Discussion 


Various mechanisms have been put forward as 
contributing to nocturnal symptoms in people with 
asthma: circadian troughs (bathyphase) in plasma 
cortisol,! ? adrenaline,? > and cyclic AMP concen- 
tration,” circadian variation in autonomic nervous 
tone, mediator release, nocturnal airway cooling, 
exposure to house dust mite antigen, decreased 
mucociliary clearance at night, gastro-oesophageal 
reflux with reflex bronchoconstriction, and possibly 
sleep. By using a peak flow meter, a normal rhythm 
in airway calibre has been shown to occur in non- 
asthmatics, in whom an amplitude (peak to trough) 
of the PEFR rhythm is mean (SD) 8-3 (5:2)%, the ` 
trough occurring in the early hours of the morning.® 
People with asthma show an identical rhythm but 
with an exaggerated amplitude (50-9% greater in 
adults,’ 22-6% in children®); this suggests an exag- 
geration of the normal PEFR rhythm caused by 
increased bronchial lability. The present study 
examined the effect of posture per se on airway 
obstruction, and was carried out during the daytime 
with the subjects being awake so that there were no 
changes that could be caused by diurnal vanation 
and there was no disruption of the normal daily 


shifts. As these mechanisms would be operational at 
night none of them could account for the fall in 
PEFR in the supine position in our patients. The 
return to normal or near normal PEFR values on 
reassuming the upright posture, without any medi- 
cation, clearly shows that the fall in PEFR was in 
fact due to the supine posture itself. This may have 
therapeutic implications: drug treatment is of 
limited value ın the management of nocturnal 
symptoms of asthma,’ but propping a child up in bed 
may be beneficial. A therapeutic trial in this 
connection ıs currently in progress. 
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Adolescent growth and pubertal progression in the 
Silver-Russell syndrome 


P 5 W DAVIES,* R VALLEY,t AND M A PREECE* 


*Cepartment of Growth ard Development, Institute of Child Health, London, and }Department of 
Anaestmesia, Hospital for Sick Children, Toronto, Canada 


SUMMARY The pattern of growth and development of 18 adolescent children with the 
Silver-Russell syndrcme was studied. Mature height ~as about —3-6 standard deviation scores in 
bozh sexes. This is comparable to the height reduction at diagnosis, which has been reported 
previously. The pattem o= puberty and adolescent growth was essentially normal and occurred at 
a marginally earlier tme than normal, although in tkis small series the differences were not 
significant. In the girls th2re was a tendency to gain subcutaneous fat after puberty. This trend 


was nct apparent in the boys. 


Of the ~eccgnisable grawth disorders sresented to 
the paediatrician one cf the more common 1s the 
Silver-Russell syndrome. The character stic physical 
features of this syndrom? were descrited indepen- 
denzly tut almost simu-tanedaslv.1 ? Sach patients 
are usuelly thin, with sLort stature noticeable from 
birth Taere are a number cf dysmorrhic features 
suct as < small and triargular face, lowset ears, and 
clinodaczyly. i 

Tae work of Tanner æ al; cescribed _n detail the 
natural history of growta in this disorder. As these 
autkors stated, however, few of their patients had 
reached raturity and thus a quantitative description 
of the leter stages of Icrgitrdinel growth was not 
possible. Since that time a number of -he patients 
have reached physical matcrty, and sufficient 
auxclogical data have 32en collected to allow z 
longtudinal analysis o7 phrsical growth in this 
syndrom2. 


Methods 


The criteria adopted by Tanner ef aÊ for the 
diggnosis of Silver-Russell syndrome were: (a) 
stature thet was two stamdarc deviation: below the 
50th cent le for height on British standards; (b) birth 
weigit when adjusted fcr sex, length o7 gestation, 
birth order, and maternal height two standard 
deviztions or more below th2 50th centile on the 
Tanrer-Thomson standarcs’; and (c) abs2nce of any 
other recogn:sable syndrome, and of chromosomal, 
endocrine, metabolic, chondrodysplastic, or psy- 
chiat‘ic disturbances thet would account for the 
shert starure. 


Tne clinical records and existing growth data of 
the satients who had satisfied those criteria were 
reviewed. The original diagnosis of Silver-Russell 
synGrome was reassessed. In addition to the criteria 
adopted by Tanner et al,’ patients had to exhibit the 
classical features of this syndrome—for example 
clincdactyly, a triangular face, and lowset ears. 
Patients to be included in this study were then 
selected by virtue of firstly, having stopped growing 
in the sense that they had grown less than 1 cm in the 
last sear of measurement and secondly, that their 
grovdh had been measured for at least three years 
before the onset of puberty. These selection critena 
yielded a total of 18 patients, nine of each sex. 

Using the longitudinal growth data produced from 
these patients it was possible to describe the mean 
grow-h curve of a number of linear dimensions such 
as heght and sitting height. The growth curves of 
such dimensions have a characteristic and similar 
shape in normal individuals. When attempting to 
descrbe the ‘typical’ or ‘mean’ growth curve of a 
speci ic group of individuals, however, account must 
be tazen of the variability in timing, duration, and 
intenaty of biological events; ın particular the 
adolescent growth spurt. If this variation in the 
tempz of growth ıs not accommodated the growth 
curve found by simply taking the mean of indi- 
viduas’ measurements at different ages will not be 
representative of the true mean curve. In such a 
growth curve the duration of the adolescent growth 
spurt is lengthened and its intensity reduced. 

In the study reported here, as we wished to study 
specifcally the growth period around puberty, 
special attention was paid to this phase-effect. In the 


130 


Adolescent growth and pubertal progression in the Silver-Russell syndrome 131 


past this problem has been overcome by centering 
individual growth curves on discernable common 
events notably the age at peak height velocity 
(PHV). An alternative approach is to apply a 
mathematical model to the individual growth curves 
and use the mean values of the mathematical 
parameters that describe the individual curves to 
produce a mean constant curve.® 

The growth curve for many anthropometric varı- 
ables can be defined by the model described by 
Preece and Baines that used five parameters, each 
being associated with meaningful biological events. 
This mathematical model is: 


2(hy—h) 
h=h, 








exp [so(t~-8)]+exp [sı(t—0)] 


where h ıs height at age t, h; 1s final or adult height, 
Sq and s; are rate constants, @ is a time constant, and 
he is height at age=@. It is an improvement on 
previous models that only considered parts of the 
growth curve? or produced many, sometimes 
biologically meaningless, parameters.’ This 
method of growth modelling was applied to the 
longitudinal data of each child for stature, sitting 
height, and subischial leg length. 
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Table 1 Biological parameters derived from the 
Preece-Batnes curves pertaining to stature 








Boys Guls 
Mean (SD) Mean (SD) 
Adult height (cm) 150-7 (2 8) 142 0 (62) 
Size at peak height 
velocity (cm) 135-7 (3:2) 127-5 (5 5) 
Age at peak height 
velocity (years) 13 6 (1 0) 11-6 (1 4) 
Velocity at peak height 
velocity (cm/year) 83 (15) 80 (14) 





A constant component of the Siulver-Russell syn- 
drome is that patients are thin, with skinfold 
thicknesses being appreciably below normal. By the 
nature of their growth curves measurements of 
skinfolds do not easily lend themselves to curve 
fitting. In order to describe the changes in these 
measurements that occur throughout growth, stan- 
dard deviation scores (SDS) were calculated for the 
skinfold measurements at the tricep and subscapular 
sites, allowing for age and sex differences. These 
scores were determined by: SDS=(X—X)/Sx where 
at the age in question, X 1s the measurement, x 1s the 
mean of the measurement, and Sx 1s the standard 
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Mean constant curves for height attained tn boys and girls plotted on British standards 
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deviation of the mezsurement. The standardising 
data vere taken from tke data o° Tanner and 
Whiteaouse." Standard deviation scores for both 
skinfo d sites were calcalated from th= data existing 
closest to three years befor2 the age at PHV, at age 
of PHV, and three years after this event. 

A dsturbance of puderta. event: has been cited as 
occurrng in some cases of Silver-Russzll syndrome.! 
Tc obtain some indication cf the pattern of develop- 
ment of sexual charact2zistics for the children in this 
study the ages of attamment of puder-y stages were 
recorded for each child.” 


Results 


Table I shows the means and stendard deviations of 
some of the biological parameters derved from the 
Preece-Baines curve, wich were obtamed from the 
inGividwal fits to the statur2 data of zhe boys and 
girs. 

In both sexes adult height 4as well below the third 
certile for normal Bnvish children. Indeed, the 
standard deviation sco-es of adult he:ght for boys 
anc giri was —3-61 aml —358, respe-tively. Fig 1 
shows the mean constamt curves Zor stature for both 
sexes. Hg 2 shows the height velcciiv ccrves derived 


ama Bone B 


TT 





FAHA 


Height velocity (cm/year } 


= 


+ 


an oe oeon)e sd 


od ve 








Age (yecrs) 
Fig2 Meas coastant curves for hetzat velocity boys and girls plotted on British standards 





anoaaanwooS R ERAB BNRB 


frcm these and plotted on standards for normal 
Br-tish children. 

Table 2 shows the derived biological parameters 
for s:tting height and subischial leg length for both 
sexes. Adult sitting height was —3-29 standard 


Tatle 2 Biological parameters derived from the 
Preece-Batnes curves pertaining to sitting height and 
subischial leg length 





Boys Girls 
Mean (SD) Mean (SD) 
Suiting height 
Adult sittmg height (cm) 827 (16) 78-2 (30) 
Swe at peak sitting height 
velocity (cm) 743 (14) 709 (2 8) 
Age at peak sitting hetght 
velocity (years) 140 (10) 122 (1 6) 
Velocity at peak sitting 
height velocity (cm/year) 5-1 (10) 3-9 (0 9) 
Subischial leg length 
Adult subischial length (cm) 68-4 (2 2) 64 2 (4-5) 
Size at peak leg length 
velocity (cm) 61 4 (2 0) 573 (37) 
Age at peak leg length 
vel (years) 13 0 (09) 11-0 (1) 
Velodty at peak leg length 
velocity (cm/year) 47 (1-3) 43 (0-6) 








Age (years) 
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deviation scores below the mean in the boys and 
~3-08 for the girls. Adult subischial leg length was 
—3-06 standard deviation scores below the mean in 
the boys and —2-64 below the mean in the girls. 

The mean values of the standard deviation scores 
at the triceps and subscapular skinfold sites in both 
sexes are shown ın table 3. In all but one case the 
mean skinfold standard deviation score 1s below the 
average for normal British children. 

Mean age of attainment for each stage of pubertal 
development and mean age of menarche are shown 
in table 4. The centile position of these ages as 
compared with normal British children is shown in 
the third column. As would be expected the girls 
show pubertal changes at a slightly earlier age than 
the boys. 


Table 3 Mean standard deviation scores of two skinfolds 
(SEM) 








Triceps Subscapular 
Boys 
3 years before peak ; 
height velocity —0 13 (0 17) —0-03 (0-18) 
At peak height velocity  —0-23 (0 24) —0 04 (0-17) 
3 years after peak 
height velocity —0 11 (0-25) —0 09 (0-20) 
Girls 
3 years before peak 
height velocity —0-50 (0-17) —0-25 (0-14) 
At peak height veloaty  —0-33 (0 20) —0-15 (0-18) 
3 years after peak 
height velocity —0-13 (0 31) +0 03 (0-17) 





Table 4 Attainment of puberty stages and age of menarche 
(SEM). The centile position of each age is shown in the third 
column. Conventionally centile positions below the 50th 
centile indicate delayed attainment of a puberty stage 





Stage Mean age of Cente 
attainment position 
Boys 
Pubic harr 2 12 52 (0 35) ~50th 
Pubic hair 3 13 58 (0-28) ~50th 
Pubic hair 4 14-57 (0 35) ~50th 
Genitalia 2 12-58 (0 33) 25th-S0th 
Genttaha 3 13 68 (0-41) ~25th 
Genitalia 4 14-88 (0 45) 10th-25th 
Giris 
Pubic har 2 11 60 (0-46) ~50th 
Pubic hair 3 12 51 (0 49) ~50th 
Pubic hair 4 13-04 (0-60) ~50th 
Breast 2 11 47 (0 61) ~S50th 
Breast 3 12 61 (0-50) 25tbh-S0th 
Breast 4 13 22 (0-66) ~50th 
Menarche 12-98 (0-59) ~SOth 





Discussion 


The aim of this work was to describe some of the 
features of longitudinal growth in the Silver-Russell 
syndrome. For a number of patients sufficient 
auxological data have been collected to produce 
growth curves and to fit a mathematical model to 
those curves. Therefore, the mean constant curve 
for a number of body dimensions can be described. 
Standard deviation scores were calculated for tricep 
and subscapular skinfold measurements and the age 
of attainment of puberty stages were also recorded. 

The major presenting feature of this syndrome— 
short stature—affects both sexes to the same degree. 
The slight difference ın the adult height standard 
deviation scores between boys and girls is not 
significant (p>0-05). The mean height standard 
deviation score at referral found by Tanner et af 
was —3-58, remarkably similar to the reduced adult 
height found in this study. This indicates that there 
is little catch up growth in the Silver-Russell 
syndrome during childhood and adolescence. It may 
also confirm the observation of Tanner et aP that 
growth essentially procedes normally in childhood; 
the patient, however, always remains small m 
comparison with his or her peers. In contrast to this 
it has been reported in a recent publication that five 
out of 15 patients diagnosed as having Silver-Russell 
syndrome experienced catch up growth.” It should 
be noted, however, that a number of the patients 
described by these workers would not have satisfied 
the diagnostic critena adopted in our study. 

The Preece-Baines curve produces a number of 
biological parameters pertaining to the adolescent 
growth spurt. An abnormal pattern and timing of 
pubertal events was originally reported by Silver et 
al as one of the features of the syndrome.! Age at 
PHY in both sexes was about six months earlier than 
for normal British children. Nevertheless, as the 
standard deviation of the timing of this event is 
about 0-9 of a year in both sexes,'* the age at 
PHV found in this work 1s well within normal limits. 
The actual velocity of growth at this time, 8-3 
cm/year ın the boys and 8-0 cm/year in the girls, is 
also well within normal expectations, although 
slightly below the mean velocity found for British 
children. Other biological parameters derived from 
the mean constant curve such as the age at take off 
(the beginning of the adolescent growth spurt) and 
the velocity at take off are also within normal 
ranges, although again slightly reduced. Conse- 
quently, all these factors tend to indicate an essen- 
tially normal adolescent growth spurt that is reduced 
slightly in magnitude and occurs slightly early. This 
description of the adolescent growth spurt is sup- 
ported by the height velocity curves shown ın fig 2. 
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The s:andard deviatioa scores fer edult sitting 
height and subischial les length would suggest that 
leg length is reduced to € lesser degree than sitting 
height. This difference, however, :s not Sgnificant at 
the 5% leve_ and therefore w2 cannot conclude that 
adults with Silver-Ruszell syndzome are dispro- 
pertionate. In normal Eritisk childrer leg length 
reaches 17s peak velod=y on average about six 
morths 2arlier than the trunk Also, ~he spurt at 
acolescence in sitting he.ght is greater than in the 
lower limbs. In the grou of children inc.uded ın this 
study peax leg length velocity 1s roughly one year in 
acvance cf peak sitting height velocity. This differ- 
erce 1s s gnificant at the 5% level in the oys but not 
in the gizi. The girls have a greater peax velocity in 
lez lengh than in sittimg height and <lthough the 
difference between the peak velozities is not signifi- 
cant, this pattern 1s very smiler to that seen in 
normal adolescents. 

The values of the meaa stendard deviation scores 
for the triceps and subscapalar skinfcld measure- 
ments shown in table 3 aze similar to those reported 
for the :nceps skinfold Ste alone by Tanner et al.? 
The mean standard devration scores are closer to the 
mean r the normal population in this present 
g70.1p then is usually fondi in younger children with 
Silver-Fussz2ll syndrom2 ? Tas data pr2sented here 
support tae description that body composition tends 
to aorrality in later chikdhood and adolescence.’ 

The mean age of atteinmert of puberty stages es 
shown n table 4 shows tkat for the group of children 
in “his study the meam ages are similar to those 
fouad ir. aormal British children, with te ages lying 
on or <lose to the £Cth centile. Mean age of 
menarche in the nine gals studizd here is remark- 
aply close to the mean ege of 13-0 years-usually cited 
for normal British giris. Age of attainment of 
geritala stages 2 to 4 m boys occur Drogressively 
later in comparison w ta normal British children. 
The 50ta centile for tim= spent betwe er these stages 
is 1-9 yeers in normal children, while in this study 
the: tim2 spent between the stages was 2-3 years. 
Nevertheless, this valve is sall withir the normal 
range Thus we must ccrclude that thene is a normal 
pubertal development of sexual characteristics in 
this syndrome. The bel ef tha: there is a disturbance 
of pubertal development in Silver-Russell syndrome 
stems from early descriptions of the growth dis- 
orcer. Since that time more -rformatioa has become 
aveilabe regarding normai var_ation in timing of 
pubertel events and it 10w seems that adolescent 
cevelopment is essenvially normal. Nevertheless, 
there aze sill contradictory repcrts ın zhe literature 
pertain_rg to the normality of puberta. events. In a 
recent report a potertal -elation between intra- 
uterine growth retarda-ion rd an earl adolescence 


has been cited,'° while the timing of pubertal events 
has been reported as normal in an equally recent 
work. 

It has been postulated that ın the Silver-Russell 
syndrome intrautenne growth retardation results in 
a reduction in total body cell mass, and that after 
birth growth proceeds normally with the child 
always remaining small ın comparison with his or 
her peers. This study would certainly lend support to 
the normality of physical growth. Puberty occurs 
essentially normally both in terms of the adolescent 
growth spurt and the development of sexual charac- 
teristics. 

The characteristic appearance of many patients 
with this syndrome aids in diagnosis, however, the 
prognosis with regard to adult stature is poor. 
Human growth hormone has been shown to have 
variable and short term effects on growth velocity 
with some patients showing growth acceleration.! 8 
Further trials over longer periods are now required 
and any long term benefit can be judged against the 
data reported here. 
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Histology 2f breast development in early life 


J McRIERNAN,* J COYNE, AND S CAHALANE+ 
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TFe Ciridren’s Hospic! Temple Street, Dublin 


SUMMsErY Histological examination of the breasts of 26 infants and young children who died 
suddeal” between the ages o? 3 weeks and 2 years was performed. The glands were composed of 
well fcnmed lobules su-rcunced by dense interlobular stroma, while within the lobules there was 
looser connective tissax. The labuks contained ducts, many of which were dilated and contained 
secretions. Foci of extramedullary haematopoiesis were found, and in the older infants, fat was 
prominex within the connective tissue of the breast. Myoepithelial cells were regularly present. 
Nc sex differences in reast Cevelcpment at this time were noted. Newborn breast development 
dic not regress rapidly afte: birth ard secretory activity continued for many months in both sexes. 
Ths study shows that rhe 4umar mammary gland remains active for many months after birth and 
may ccrcinue to gro+ and secrete The findings are not consistent with the current view that 
breast development ac infency results from stimulation from ‘pregnancy hormones.’ It is more 


likely that the infan-’s own gonadal secretions are responsible. 


Toe human mammary gkand has a number of well 
reccgmsed phases of gecwth and development. In 
lace pregnancy the fetal breast {ın bcth sexes) is 
highly cexeloped, and ar Hirth it ofen secretes 
milk.* Taen at puberty ta2 grow-h of the breast is 
usuelly the first sign of secondary sexual develop- 
men: in girls, and at thi: time gynaecomastia is not 
unccmmon in boys.” The >rezst reachesits maximal 
developmeat during pregrancy in preparation for 
lactation There is, however, another ill recognised 
phas2 of development of zke himaa mammary gland 
in the first year or two or life long after the 
infuences of pregnancy have been removed. 
Contrary to what has been stated? the infant’s breast 
does not rezress rapidly arter birth. Careful clinical 
study has shown that it cfter persists as a firm 
discrete rcdule in many boys anc girls during the 
first rear of life and it may be more proeminent by 
the age of€ months than earlie- and it is coly later in 
infaney tkat the first sex differznces in Dreast size 
appeer: the gland being d:gger then ir girls.’ In 
prematurely born infant gib mis phese cf develop- 
ment may te even more prcminent.* After the first 
two years the breast bud ssally remains small and 
barely palpeble until pul<rtv. 

The histological appearances of the breast in the 
fetus, at birta, in puberty, erd pregnancy rave been 
well describ2d,>° but ther are few reports on 
breast. hiscology in infarcy after the immediate 
newocrn pericd. Also it is Kiely that the :pecimens 


of breast tissue that were subject to histological 
examination were from infants who had died in 
hospita! after chronic illnesses. To obtain information 
on the aatural history and histological appearances 
of the breast in healthy children ıt was decided to 
examine the glands of previously well infants and 
young children who had died suddenly. 


Materials and methods 


The breast bud and surmounting elipse of nipple 
containing skin was excised from a total of 22 cases 
of sudden infant death at necropsy; the infants were 
aged 3 weeks to 6 months. Three infants showed 
evidence of mild tracheobronchitis and no patho- 
logical abnormalities were found in the others. 
Breast tissue from four additional cases taken at 
necropsy was examined: a 2 month old girl who died 
from hydrocephalus and acute pyelonephritis, a 
5 month old boy with hydrocephalus and pneumonia, 
an 18 month old boy with peritonitis due to gastric 
perforation, and a 2 year old girl who died from 
shock secondary to trauma. After fixation in formal 
saline and paraffin embedding sections were stained 
by haemetoxylin and eosin and examined. 


Results 


On gross appearance the breast gland consisted of a 
subareolar nodule of firm white tissue up to 1 cm in 
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diameter. No age = sex differences in size were 
noticed. On_histological examination the glands 
consisted of-well formed lobules surrounded by 
dense interlobular stroma. The lobules contained a 
number of ducts (fig 1) and the larger ducts seemed 
to disrupt the lobular pattern. The connective tissue 
within the lobules was looser and more delicate than 
elsewhere but in two cases this also was condensed. 
The definite lobular pattern was rarely absent after 
the age of 5 weeks. All the breast specimens 
contained recognisable ducts. Fat was prominent 
after the first 2 months of age and was invariably of 
the adult type. Islets of fat cells were often found 
within the connective tissue of the breast bud. 

In the younger infants (aged 3 weeks to 3 months) 
the ducts were usually large and dilated and often 
contained secretions (fig 2). In general the dilated 
ducts had a single lining of flat epithelial cells (active 
epithelium) and contained secretions. Desquamated 
cells were usually present m the duct lumen at all 
ages, but definite secretion was often seen especially 
in the first three months, and at this time there were 
often cytoplasmic buds typical of apocrine secretion 
(fig 3). : 

After the first months the ducts were usually 
smaller, had a double lining of cuboidal epithelium 
(resting epithelium), and contained little secretion. 
There was, however, great variation—a single lining 
was seen as late as 6 months of age, and the dilated 
ducts of a 10 week old girl had a double lining. Also 
a double lining layer with eosinophilic secretion was 
seen in some glands from children over the age of 
6 months and large dilated ducts, assuming a 
papillary appearance were present in the glands of 
one 18 month old boy. Double epithelial layers were 
more likely to be found in the embryologically 
more mature ducts in the subareolar areas. 
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Fig 1 Secnon of breast of 4 week old girl (sudden 
infant death) showing the lobular pattern with 
interlobular and intralobular connective tissue 
(haematoxylin and eosin X 40). 
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from a 10 week old girl (sudden infant death) 
(haematoxylin and eosin X 80). 





Fig 3 A dilated duct with apocrine secretion 
showing cytoplasmic globules released in the duct 
lumen from a 3 week old boy (sudden infant death) 
Arrow indicates cytoplasmic bud (haematoxylin and 
eosin X 200). 


A cellular infiltrate was often seen within the 
stroma. Initially this was thought to represent 
inflammatory change but on more careful examin- 
ation primitive red and white cells were identified 
indicating extramedullary haematopoiesis (fig 4). 
Myoepithelial cells were present at all ages from 
4 weeks to 18 months irrespective of whether the 
gland contained secretion (fig 5). 
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Fig 4 Exwamedullary haenatcpoteris in 

tne breazt of a 5 week old Loy (sudden infest death) 
Arrow uscacates focus of er>thrad and mye oid precursors 
(nazmatexzlin and eosin © 150. 
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Fig5 A œr surrounded b- 2 layer of myoepithelial 
cells (arrow) vith clear cytopicsm + seen in the breast of a 
2 month oli boy (sudden infaat dscth) (haemctoxylin 
and ecsin X i59) 


Discussior 


From this histological sudy t ıs clear that the 
humai mammary gland does mot ınvoltte rapidly 
after birth tat remains act-ve fcr a few months often 
showing typ.cal apocrine cremon In some cases 
secreton was still seen many months. ard once as 
late æ 1€ months, after birt. The h-stological 
appea-ances of the lactatiaz br=ast in early infancy 
are, in gereral, similar so tte adult puerperal 
gland,” © but it has been ncted before that In infancy 
secretion of milk seems zo tabe place n dilated 
ducts, and definite alveoli at tte ends of ducts are 


rarely seen.’ In general active epithelium was 
flattened and had a single Dning layer while the 
resting epithelium had a double lining layer. There 
was, however, great variation. Definite myo- 
epithelial cells were identified at all ages. Extra- 
medullary haematopoiesis in the newborn breast is 
not < well recognised phenomenon but has been 
described before and may be a normal feature.® 

Previous reports have indicated that the breast 
becomes inactive soon after birth and remains 
rudimentary during infancy and early life. A recent 
clinical study, however, has shown that newborn 
breast development often persisted.' There has 
been little histological study. Pfaltz found that the 
breast of a 14 month old boy contained a core of 
connective tissue with ‘underdeveloped’ paren- 
chyme but also noted that more branching ducts 
were present in the first three years than later.” Our 
finding of histological evidence of breast activity 
(including secretion) after the first months of life is 
in agreement with that of Tholen who noted some 
very dilated ducts with a double epithelial layer and 
lobular pattern in one 8 month old boy.!° He also 
concluded that the gland was not smaller in later 
infancy than earlier as the amount of stroma and 
especially dense connective tissue had increased. 
Berka also commented on the increased amount of 
connective tissue in a 2 year old child.! We did not 
notice any difference in the histological appearance 
between male and female glands and this was 
surprising as clinical study had shown that after six 
months breast nodules were absent in boys but often 
still present in girls.1 Another surprising finding was 
the wel formed lobular pattern as it had been 
suggested that lobules are not formed until much 
later in childhood.» It has been remarked that one of 
the characteristics of the mature breast is its van- 
ability in size and structure” and this certainly also 
applies to the gland in early life. 

We know little of the factors that control breast 
development in infancy and early childhood. 
Hormones are thought to regulate breast develop- 
ment at puberty, pregnancy, and the puerperium 
with oestrogen promoting growth of the duct 
systems and progesterone that of the alveoli. High 
circulating concentrations of prolactin are needed 
for the initiation of milk secretion.” It has been 
suggested that ‘pregnancy hormones’ may be 
ımplicated in postnatal breast development in the 
infant but this does not seem possible in view of 
their short half hfe and it is more likely that the 
infant’s own endocrine system is responsible. 
Circulating concentrations of follicle stimulating 
hormone (FSH) rise after birth in both sexes and 
especially in girls remain relatively high for the next 
few years » It has been shown that the ovaries of 


girls ın the first few years of life are quite active with 
prominent follicular growth and atresia. Plasma 
oestradiol concentrations are often higher in girls 
aged 0-4 years than in later prepuberty.!’ The 
pattern of hormone secretion seems to differ ın boys 
with an early surge in luteinismg hormone and 
testosterone!® and lower concentrations of FSH and 
oestradiol than ın girls. We did not attempt to make 
quantitive measurements of breast, size. Never- 
theless, our failure to find an obvious difference in 
the sexes in gland size or development was sur- 
prising. Also, while it 1s known that prolactin 
concentrations are high at birth and ın the first few 
weeks! and may be responsible for the initiation of 
lactation (neonatal mulk secretion), the concentra- 
trons then decline rapidly to the normal ‘non- 
lactating range’. There may be other factors 
implicated in milk secretion, however, because in 
two mfants we have seen definite secretion at the 
ages of 9 and 18 months long after prolactin 
concentrations might have been expected to have 
fallen and lactation to have ceased. It might be 
argued that the features we have observed are the 
effects of the acute stressful illness associated with 
the child’s sudden death but this does not seem a 
plausible explanation. 

Our study has confirmed that there is a definite 
phase of breast development in early infancy and 
early life and we have shown the histological 
appearances of the gland at this time. Our findings 
cast some doubt on current views with regard to the 
role of hormones in breast growth and development. 
Pregnancy hormones are not likely to be responsible, 
but the infant’s own gonadal secretions (oestrogen, 
testosterone) are probably important. 


We are grateful to Dr W Kealy for his advice and to Miss C Conway 
and Miss C Forde for typing the manuscript 
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Lipoprotein lipase, hepatic lipase, and carnitine in 
premature infants 


L M ROVAMO, E A NIKKILA,= AND K O RATIO 
Childres’s Hospital aad Third Department of Medicinz, University of Helsinki, Finland 


SUMMARY Twenty six preterm irfants were studiec at the age of 2, 7, and 26 days. The activities 
cf lipoprotein and bepatic pase in plasma taken 15 minutes after a heparin bolus of 100 [U/kg 
kad bezn given anc the zoncentretions of carnitine -n serum and urine were measured. The mean 
gestational age was 31 seeks (range 26-35 weeks) and birth weight 1580 g (range 840-2280 g). 
Thirteen infants we:ghed under _500 g at birth (very low birth weight), 20 were of appropriate 
weight for gestational age and siz were small for gestational age. Lipoprotein lipase activity was 
Higher in the pretern infants of appropriate weigtt than in the infants of very low birth weight 
end those who werz small for gestational age. At tke age of 2 or 7 days the activity of lipoprotein 
Lpase in the preter. infants (meen (SEM) 46-2 (4-3) umol free fatty acid/ml/hour) was, however, 
Ligher than in term infants and edults. Multivariate regression analyses showed that weight and 
relative birth weigkt together explained 58% of the variance of lipoprotein lipase activity but only 
Z% o? the varianc2 of hepatic Lpase activity. Seram carnitine concentration was lower in the 
preterm infants them in term infents. Urinary excretion of carnitine increased progressively with 
gge but was indeperdemt of serum concentration and carnitine intake. Urinary excretion of total 
Carnitine was signitican-ly greate- in the infants who were small for gestational age (mean (SEM) 
754 (233) nmol/mg of creatinine, n=6) than in tae infants of appropriate weight (161 (22-0) 
nmol/mg of creatinine, n=12) bat acyl/free carnit-ne ratio was smaller in the infants who were 
small for gestational age than in infants of appropricte weight (0-56 v 5-5). The results indicate 
that the slow elimiaaticn of fet fsom the circulation in preterm infants less mature than 32 weeks 
of gescation can hardly be expained by low lipoprotein lipase activity. 


Carbotydrate supply through the placenta ceases 
after bath, and the glycogen stores of the infant are 
quickly depleted. Faz from ad:pase tissue and breast 
milk tien becomes the infants main source of 
anergy. In very low birthweight infants and in 
onfants small for gestational age adipose tissue 
depots are limited, and elimination of fat from the 
<irculation is impaired. In addition, fat absorption 
Xrom breast milk is only £2-90% due to deficiencies 
n pancreatic lipase and bile salts. Aso the intake of 
>reast milk is severely limited by various diseases 
chat are typical of preterm infants. Hence, infants of 
very lcw birth weiga: amd those wao are small for 
zestational age may Ceve_op energy shortage during 
their first weeks of life. 

Lipcprotein lipase is the rate lim-ting enzyme for 
the hydrolysis of tcmlycerides in blasma lipopro- 


*Professo: Nikkila died om 21 September 7986 


teins.! In imfants, postheparin lipolytic activity 
(HLA) has been used as a measure of lipoprotein 
lipase activity.” 3 In preterm infants less mature than 
Z? weeks of gestation PHLA is less than 30% of the 
EHLA found in more mature preterm and term 
infants.7* Our earlier results, however, indicate 
taat lipoprotein lipase activity, measured with a 
specific method, is higher in preterm than term 
icfents, and as high in term infants as ın adults." É 

Hepatic lipase forms a substantial part of PHLA.’ 
The function of hepatic lipase ın triglyceride meta- 
təhsm is not known for certain.‘ ® In term and 
Ereterm infants the heptic lipase activities are about 
taree times the lipoprotein lipase activities, and the 
two lipase activities vary independently.” ° Neither 
T activity has been systematically studied in 
infants of very low birth weight and those who are 
small for gestational age. 

Carnitine is essential for the facilitated transport 
of long chain free fatty acids across the mitochond- 
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rial membrane for B oxidation.? Newborn infants 
may, however, be incapable of sufficient carnitine 
synthesis.!° During carnitine free parenteral nutri- 
tion or enteral feeding with soybean based formula 
preterm infants have reduced blood, urinary, and 
tissue concentrations of carnitine combined with 
impaired fatty acid oxidation and ketogenesis.*' The 
adequacy of carnitine mtake from breast milk has 
not been studied in preterm infants. 

To investigate the main determinants of fat 
utilisation ın preterm mfants we measured the 
activities of lipoprotem and hepatic lipase in post- 
heparin plasma and the concentrations of carnitine 
in plasma and urine of mfants of very low birth 
weight and those who were small for gestational age 
and of a compamson group consisting of other 
preterm infants. 


Subjects and methods 


We studied 26 preterm infants, 12 girls and 14 boys. 
The purpose of the investigation was explained to 
the parents and studies were carried out with their 
consent. The experimental protocol had been 
approved by the ethical committee at this hospital. 
Sixteen of the 25 mothers were healthy and had an 
uncomplicated pregnancy. The gestational ages of 
the infants ranged from 26 to 35 weeks Thirteen 
infants were less mature than 32 weeks of gestation, 
and three of them weighed more than 1500 g. The 
birth weights ranged from 840 to 2280 g and the 


Table Clinica! data of preterm infants studied (n=26) 


Infants of appropriate weight for 


relative birth weights from —3-2 to +1-4 SD units. 
Relative birth weight refers to the deviation of the 
individual birth weight from the mean birth weight 
of the gestational age group divided by the corre- 
sponding standard deviation.!* Twenty infants had 
an appropriate weight for gestational age (relative 
birth weight within +2-0 SD units) and six infants 
were small for gestational age (relative birth weight 
<~-2-0 SD units), Thirteen infants had very low 
birth weight (birth weight <1500 g): two were more 
mature than 32 weeks of gestation and four were 
both small for gestational age and of very low birth 
weight. Because gestational age 1s somewhat unre- 
liable we divided the infants into groups according 
to their birth weights. The table shows the clinical 
data of the preterm infants. 


FEEDING 

All infants recerved pasteurised breast milk from a 
milk bank, but 20 infants also received 10% glucose 
intravenously (mean duration 12:5 days). None 
received fat emulsion or amino acids. The mean 
amount of breast milk was 34 ml/kg/day (range 
0-91) and the mean number of calories 0-17 
MJ/kg/day (range 0-10-0-34) during the first three 
days of life, 159 ml/kg/day (range 31-220) and 0-48 
MJ/kg/day (range 0-25—-0-62) during 6-8 days of life, 
and 185 ml/kg/day (range 90-210) and 0-53 MJ/kg/ 
day (range 0-33-0-59) during 25-27 days of life. All 
infants received supplementation of vitamins A, 
B12, C, D, and E, and folic acid from the age of 


Infants who were small for 








gestational age gestational age 

<1500 g >1500 g <1500 g >1500 g 

(n=9) (n=I1) (n=4) (n=2) 
Gestational age (weeks) 

(mean(range)) 29 3 (27-4-30 9) 32 6 (29 9-34 6) 30:7 (26:4-34-6) 34 5 (34-35) 
Birth weight (g) (mean (range)) 1288 (1080-1470) 1941 (1530-2260) 1171 (840-1460) 1820 (1780-1860) 
Relative birth weight (SD) 

(mean (range)) -09 -05 —2-7 ~2:3 

(-1-4 to 1-4) (-19 to 13) (—3-2 to —2 2) (-2-5 to —2 1) 
Apgar score <7 at 1 minute 9 3 4 - 
Boys/piris 63 65 1/3 1/1 
No mfants who had. 

Mechanical ventilation 9 3 4 - 

RDS*/BPDt 9/2. u- 1/1 -l- 

Antibiotic treatment 9 5 3 1 

Dopamine infusion 8 = 2 z 

Phototherapy (prophylactic) 9 li 3 1 


Ductus arterious 
Indomethacın treatment 4 


Operation - 


! 
pet 
l 





*RDS=Respiratory distress syndrome 
tBPD=Bronchopulmonary dysplasia 
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3 days, and iron (3-4 mg-kg/day) from the age of 
2 weeks. On average, weigat at the age of 7 days was 
9% lower than at birth. The mean gain of weight 
by the age of 26 days was 12-0 g/day (range 2-0- 
20-0 g/day). 


BLOOD AND URINARY 3AMP_ES 

On the 2nd, 7th, and 26th czy cf life a blood sample 
was taken through an indweling peripheral vein 
catheter for measurem ent cf total and free carnitine 
and basal plasma acavites of lipoprotein and 
hepatic lipases. On average, the infants had fasted 
two hours before sampling On the 2nd day of life a 
hepann bolus of 108 IU'kg (Medica, Helsinki, 
Finland) was injected though the catheter of 
those 11 infants who had reached stable ventila- 
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tren (pH>7-35, pCO,<6-6 kPa, Fi0,<0-45, 

=0,>5-9 kPa) and haemodynamics (mean 
blood pressure >45 mm Hg, normal urinary flow, 
ari serum urea nitrogen <15 mmol/l) and who did 
nct have abdominal distension, intraventricular 
ha=morrhage, or hyperbilirubinaemia. Fifteen min- 
ut-s after the injection a blood sample was taken 
foz the measurement of lipase activities. At the ages 
of 7 and 26 days lipase activities were measured for 
the first time from 14 and one infants and for the 
second tume from six and seven infants, respectively. 
Aswe have found previously the infants showed no 
sigas of a tendency to bleed or other side effects as a 
result of the heparin administration." Í 8 14 Urne 
wa collected for 24 hours between the Ist and 2nd, 
7th and 8th, and 26th and 27th days of life. The 


Hepatic lipase 





2 7 26 
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Fig1 Activites of lıpoprotera hpase and hepatic lipase at 2, 7, and 26 ways of age Inset numbers refer to the numbers of 
subjects. Open symbols refer t the mfanis of appropriate weight and so-id symbols to the infants who were small for 
gestational age. Squares refer æ the nfants weighing more than 1500 g ord circles to the infants of very low birth weight 
weighing less than 1500 g. The repeated measurements are connected wih: lines 
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samples were used for the determinations of total 
and free carnitine concentrations. 


BIOCHEMICAL ASSAYS 

All blood samples were collected into chilled tubes 
kept ın ice They were immediately centrifuged, and 
the plasma and serum obtained were stored at 
—20°C until assayed withm a month Unne was 
collected during 24 hours into bottles and kept in a 
refridgerator. The urmary volumes collected were 
then measured, and the urmary samples were stored 
at -20°C until assayed within a month. 

Total and free carnitine concentrations were 
measured with the radioisotopic method of Mc- 
Garry and Foster’ modified according to Novak et 
al.!6 Urinary and milk samples were first sonicated, 
then diluted with 4 volumes of distilled water, and 
resonicated. Part of the sample was used for the 
measurement of free carnitine concentration. The 
rest of the sample was first hydrolysed in 0-1 M 
potassium hydroxide at 37°C for 60 minutes, and 
then neutralised and sonicated for the measurement 
of total carnitine. Urinary carnitine excretion was 
expressed as nmol/mg of creatinine. Acylcarnitine 
was calculated by subtracting free carnitine from 
total carnitine. 

Lipoprotein and hepatic lipase activities of post- 
heparin plasma were measured with the im- 
munochemical method of Huttunen et al’: lipopro- 
tein lipase was measured after inactivating hepatic 
lipase with a specific antiserum produced in rabbits 
against purified human postheparin plasma hepatic 
lipase Hepatic lipase was measured ın 1 M sodium 
chloride, a concentration that inactivates lipoprotein 
lipase, no serum was added The substrate was 
acyl-1-C labelled triolein emulsion prepared by 
sonication. 


STATISTICAL ANALYSES 

Statistical analyses were performed with the BMDP 
statistical software package.” Two way analyses of 
variance for the repeated measurements of carnitine 
were performed with time as a within factor. 
Wilcoxon test and paired ¢ test were used for 
comparing the repeated measurements of lipase 
activities. The Mann-Whitney test and unpaired 
t test were used for comparing lipase activities and 
serum and urinary carnitine concentrations between 
infants of very low birth weight, those who were 
small for gestational age, and other preterm infants. 
In addition, simple linear regression analyses were 
computed between serum and urinary concentra- 
tions of carnitme, lipases, and the other relevant 
variables. Multivariate regression analyses were 
then performed to sort out the main factors explain- 
ing the variation of lipoprotein lipase activity and 
carnitine concentration. 


Results 


POSTHEPARIN PLASMA LIPOPROTEIN AND HEPATIC 
LIPASE ACTIVITIES 
Fig 1 shows lipoprotein and hepatic lipase activities 
measured at the age of 2, 7, and 26 days. Lipase 
activities were measured in six infants at 2 and 
7 days of age and in seven infants at 7 and 26 days of 
age When comparing the repeated measurements 
the mean activities of both lipases were found to be 
independent of postnatal age (p>0-3). 

The activities of lipoprotein and hepatic lipase, 
measured for the first time at the age of 2 and 
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Fig2 Acnvities of lpoprotem lipase and hepatc lipase, 
measured for the first time at 2 or 7 days of age plotted as a 
function of gestational age. Open symbols refer to the 
infants of appropriate weight and solid symbols to the 
infants who were small for gestational age. Squares refer to 
the infants weighing more than 1500 g and circles to the 
infants of very low birth weight weighing less than 1500 g. 
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7 days, are plotted as a “unct on of gestational age 
(fig 2). Bota lipase activities were fcund to be 
independent of gestational ag=. Nevertleless, lipo- 
protein lipase activity zorre eted >oscively with 
birth weight (r=)-62, p<0-071) end re-ative birth 
weight (r=0-53, p<0-001) (fig 3a). The exclusion of 
infants who were small for gestational age resulted 
in a stronger correlation (r=0-57, p<3-0C1) between 
lipoprotein lipase activity and birth weight (fig 3b). 
Hepatic lipase activity correlated with neither 
measure. 

The mulavanate regrezsion analyses sowed that 
birth weight and relative brth weight together 
explained 58% of the variancz of lipapretein pase 
activity but only 3% of the vacance of heoatic lipase 
activity in our preterm infants. When tha effects of 
birth weigat and relative bith weigh” were re- 
moved, however, the partial cor-elaticn between 
gestational age and lipoprotein lipase activity (see 
fig 2 (top?) was —0-57 “p<)-01); hepatic lipase 
remained incependent of gestaticnel age. 


Lipoprotein lipase activity (umol free fatty acid /mH hour) 
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When the infants who were small for gestational 
age were excluded, the mean (SEM) lipoprotein 
lipase activity in the very low birth weight infants 
(38-6 (3-2) umol free fatty acid/mV/hour) was lower 
(p<0-02) than in the infants weighing more than 
1500 g (62:2 (7-3) umol free fatty acid/ml/hour) 
(fig 3b) whereas the mean hepatic lipase activities 
were similar (54-3 (6-4) umol free fatty acid/ml/ 
hour for the very low birth weight infants and 60-6 
(7-7) umol free fatty acid/ml/hour for the other 
infants). Eleven of the 13 infants of very low birth 
weight studied were less mature than 32 weeks of 
gestation and 10 of the 13 infants weighing more 
than 1500 g were more mature than 32 weeks of 
gestation. Also, the mean (SEM) lipoprotein lipase 
activity was lower (p<0-002) in the infants who were 
small for gestational age (30-5 (3-2) pmol free fatty 
acid/mV/hour) than in the infants of appropriate 
weight (52-3 (5:2) umol free fatty acid/ml/hour) 
(fig 3a) whereas the mean hepatic lipase activities 
were simular (70-7 (15) pmol free fatty acid/ml/hour 
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Fig3 Achvity of lipoprotein! pase, measured “or the first ume at 2 or 7 days of age plotted as a function of relative birth 
weight (a) and birth weight (I). Oren spmbolsvefer to the infants of appropriate weight and solid symbols to the infants 
who were small for gestationcl age. Squares reer to the infants weighing more than 1500 g and circles to the infants of 
very low birtn weight weighing lesz than 1500 g. 
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for the infants who were small for gestational age 
and 57-9 (5-2) pmol free fatty acid/ml/hour for the 
infants of appropriate weight). 


SERUM CONCENTRATION AND URINARY EXCRETION OF 
CARNITINE 
Serum total and free carnitine concentrations first 
decreased (p<0-03) and then increased during the 
first 26 days of age (fig 4a); the increase was not 
significant. Urinary excretion of total and free 
carnitine and acylcarnitine increased (p<0-01) pro- 
gressively with age from 7 to 26 days (fig 4b). 
The multivariate regression analyses showed that 
urinary excretions of total and free carnitine were 
independent of the serum concentration of total 
carnitine and of daily carnitine intake calculated 
from the ingested milk volume and the concentra- 
tion of total carnitine (51-6 nmol/ml) in bank breast 
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Fig4 Serum (a) and urinary (b) concentrations of total 
and free carnitine and acylcarnitine at 2, 7 and 26 days of 
age. Numbers close to the curves refer to the numbers of 
subjects 


milk. Unmary excretion of total and free carnitine, 
however, correlated negatively with relative birth 
weight at the age of 2 days (r=—0-59, p<0-03 and 
r=—0-57, p<0-04) and 7 days (r=~—0-65, p<0-003) 
and r=—0-61, p<0-006) but were mdependent of 
birth weight and gestational age. Fig 5 shows the 
negative correlation between total carnitine excre- 
tion and relative birth weight at 7 days of age. 
At the age of 7 days urinary excretion of total 
carnitine was larger (p<0-001) in the infants who 
were small for gestational age (mean (SEM) 754 
(203) nmol/mg of creatinine, n=6) than in the 
infants of appropriate weight (161 (22) nmol/mg of 
creatinine, n=12) (fig 5). The mean unnary acyl/ 
free carnitine-ratio was 0-56 (range 0-16-1-0) in the 
infants who were small for gestational age and 5-5 
(range 1:5-15) in the infants of appropnate weight 
Serum concentrations of total carnitine, however, 
were not different in the infants who were small for 
gestational age (mean (SEM) 26-5 (3-5) nmol/ml, 
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Fig5 Total carnitine excretion as a function of relative 
birth weight at 7 days of age. Open symbols refer to the 
infants of appropriate weight and solid symbols to the 
infants who were small for gestational age. Squares refer to 
the infants weighing more than 1500 g and circles to the 
infants of very low birth weight weighing less than 1500 g. 
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n=6) and those of asp-opriate weight (22-7 (1-7) 
nmol/ml, n=12). 


Discussion 


Postheparin lipolytic actvity?~ and fat 2limimation 
tests’ suzgest that lipoprctein lipase activity may be 
low ın preterm infants. We found, however, that the 
mean (SD) activity of posthesann plasma lipopro- 
tein lipase, measured wta a specific method, was 
appreciably higher in ocr thre2 groups of preterm 
infants (46-2 (22:0) pmol free fatty ac.d/ml/hour) 
than in more mature preterm infants” (26-8 (13-3) 
umol fres fatty acid/ml/1Dur-, term infants® (16-0 
(6-8) umc! free fatty acide/hour), and acults® (17-5 
(6-3) umol free fatty acid:mlhour) We also found 
that the mean activity of >ostheparin plasma 
lipoprote:n lipase in tie very low birth weight and 
small for gestational ge infamts was lower than in 
the infants of appropriate weight. Hence, our results 
agree wita the finding tha: the elimmation of fat in 
infants less mature than 32 weeks of gestation or 
infants wio are small foz ges-ztional ag> is slower 
than ın infants of apprcpriat2 weight.!? 

We measured the activity cf postheperin plasma 
lipase 15 {minutes after a 12parin bolus or 100 IU/kg 
whereas the other investigators have measured 
PHLA 5-10 minutes after a heparin bolus of 10 
TU/kg.? Stahl et al have speculated that our large 
bolus of 1eparin not only relzases the endothelial 
lipoprotein lipase but alsc stimulates lipase synthesis 
within ad-pose and musck tissues,* whic results in 
higher lipase activities. In vitro, however, heparin 
neither saamulates lifro:cin lipase synthesis nor 
activates the lipase.1*” Instezd heparin releases the 
functiona. lipoprotein Jipese om. the endothelial 
vascular surface and irtracellular pocl.” Also, 
intralipid and very low density lipoprotezn particles 
are capatle of releasing Tunctonally active intra- 
cellular lipoprotein hpase.~ Whatever the origin of 
the lipoprotein lipase ectivity released by 100 IU/kg 
heparin, in adults it correlates wita the elimination 
of fat emulsion injected -ntrevenously.~ 

Poor elimination cf zhe “et infused into the 
circulation of preterm irfants results in tnglyceri- 
daemia, tie extent of wh:ch isin inverse proportion 
to gestational age.* '* In preterm infants bess mature 
than 27 weeks of gestation, PHLA is less than 30% 
of the PHLA found ın more mature preterm and 
term infaats.2* This had Ed to the suggestion that 
lipoprotein lipase activity ncreases with zestational 
age. In our preterm infants posthepazin plasma 
lipoprotein lipase activity was ndedendeat of gesta- 
tional age but correlated positively with birth 
weight. Gestational age and birth weight are, 
however, strongly intercepermdent durirg the last 


trimester of pregnancy. When the effects of birth 
weigit and relative birth weight were removed by 
statisical means, lipoprotein lipase correlated nega- 
tively with gestational age. This means that lipopro- 
tein pase activity decreases with gestational age, 
contradicting the earher suggestions.?+ 18 Thus the 
negat.ve correlation of lipoprotein lipase with gesta- 
tional aze may provide a partial explanation for our 
finding that lipoprotein pase activity was higher in 
preterm than term infants. 

In arimals lipoprotein lipase activity increases 
with postnatal age.” In preterm infants, however, 
we fcund no increase of postheparin lipoprotein 
lipase activity with age, although an increase of 
lipoprotein lipase activity has been documented 
during total parenteral nutrition ın term infants.” 

Posch2parin plasma lipoprotein lpase activity 
correlates with birth weight and relative birth 
weigh:, in agreement with the positive correlation 
betweer the peak PHLA and body weight.* In 
adipocytes lipoprotein lipase activity correlates with 
fat tissue weight.” Perhaps the poor elimination of 
the fat infused in preterm infants less mature than 32 
weeks’ gestation is explained by low birth weight 
instead of young gestational age. Animal studies on 
fat deposition indicate that lipoprotein lipase hydro- 
lyses Tacty acids and glycerol from chylomicron 
triacyElycerol; fatty acids are then transported into 
the adipocytes for re-esterification to cellular tri- 
glycer des. 

In our preterm infants the mean (SD) postheparin 
plasma activity of hepatic lipase (60-0 (26-0) pmol 
free fetty acid ml/hour) was as in term infants (54-2 
(18-0) mol free fatty acid/ml/hour)® but about 
three anes higher than in adults (23-1 (11-0) pmol 
free fatty acid/mV/hour).° There 1s evidence that 
hepatiz Hpase participates in the metabolism of the 
phospolipids and cholesterol of high density lipo- 
proteias by increasing the flux of free cholesterol 
into tke target tissues.® In vitro, hepatic lipase ts, 
however, also capable of hydrolysing triglycerides 
and the phosphohps of fat emulsion particles.” 
Also, in familial lipoprotein lipase deficiency the 
intact tepatic lipase hydrolyses triglycerides in very 
low density lipoproteins.” High hepatic lipase activ- 
ity mzy thus contribute to the hydrolysis of trig- 
lycerices in infants. The importance of high hepatic 
lipase activity, however, in the lipid metabolism of 
preterm infants cannot be evaluated at the moment 
because the function of hepatic lipase 1s not known. 

Newborn infants may be incapable of sufficient 
carnitite synthesis and are therefore dependent on 
nutntinal sources of carnitine. Our preterm in- 
fants were principally fed with breast milk. Their 
daily camitine intake was 1-6, 8-2, and 9-6 pmol/kg 
at the ag2 of 2, 7, and 26 days. Thus the intake at the 
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age of 7 and 26 days was as in term infants and 
adults.? The mean serum concentration of total 
carnitine in our preterm infants, however, was much 
lower than in breast fed term infants at the age of 
2 (59-3 nmol/ml) or 6 months (62:5 nmol/ml),”’ 
although the serum carmitine concentration in cord 
blood is usually higher in preterm than term 
infants 1° 

At the age of 7 days in our infants of appropriate 
weight urinary carnitine excretion and acyl/free 
carnitine-ratio was as in preterm infants.'! Carnitine 
excretion decreased with increasing relative birth 
weight: it was lower in appropriate weight infants 
than in infants who were small for gestational age. 
In addition, urinary acyl/free carnitine-ratio was low 
in the infants who were small for gestational age, 
which means that most of the carnitine they excreted 
ın urine was free carnitine, as is the case ın trauma 
patients and in renal tubular diseases.” 

In conclusion, our study showed that lipoprotein 

lipase activity ın very low birth weight, small for 
gestational age, and appropniate weight preterm 
infants was higher than in more mature preterm 
infants, term infants, and adults. This indicates that 
the slow elimination of fat from the circulation ın 
preterm infants less mature than 32 weeks’ gestation 
can hardly be explained by low lipoprotein lipase 
activity. Instead, the low serum carnitine concentra- 
tions of preterm infants and the large excretion of 
camitine, especially in infants who were small for 
gestational age, might explain the slow elimination 
of fat. 
This study was supported by Foundation of Nutntion Research, 
Finnish Cultural Foundation, Academy of Finland, Huhtamaki Inc 
(Leiras Pharmaceuticals), Signd Juselus Foundation, and Finnish 
Medical Foundation 
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Diagnosis o functional illness presenting with gait 


disorder 


A P J THOMSON AND J A SILLS 


Royal Liverpool Children’s Hospita! (Alder Hey), Liverpoo! 


SUMMARY Nine children presented with disturbances cf gait that were not caused by organic 
disease. They all fulfilled a: least four out of eight dizgnostic criteria. Diagnosis in all had been 
delayed while organic causes were excluded. Unnece:sary and sometimes potentially harmful 
procedures were perforned or proposed for each chiki. Identification of such children earlier 
may avoid morbidity and facilitate management. 


Gocdyer and Taylor suramarsed the diagnostic 
criteria that may aid the cliaician ın .dentifying 
functional disease.! These imclude a history of 
important events in the zailds life, covert family 
problems, similar symptoms ic the past. important 
information concealed 2vem on direct questioning, a 
person with similar symptoms in the child’ family or 
peer group, and a discrepancy both between the 
symptoms and the sigas end between tie deficits 
elicited by functional testng and those found on 
forma] clinical examination. Las-ly. despite the 
apparent seriousness of the presentation the signs 
elicited suggest neither zm aretomical ate nor a 
physiological reason for tae lesion. Tha features 
tend to correspond to the patient’s 1¢2a of physical 
illness, and the symptoms may serve an unconscious 
need i 

We report nine cases of factional disease in 
which gait disturbance wes the presenting feature. 
Eight criteria that aidec the dia2nosis 3f h vsteria are 
examined for each case, acd their relevamce to this 
group of patients discusse. AN children were seen 
in the rheumatology clinic, except for one who was 
referred to the neurologr clinic. 


Case reports 


CASE 1 

A girl was referred with = thzee week -ustory of 
being unable to walk associated with pans in the 
right knee and ankle tha: were severe enough to 
prevent her attending schccl 522 had hac intermit- 
tent fever for six montLs thai was resistant to 
aspirin; general malaise amd scre throat for four 
weeks, and aches in her neck, left arn, anc left chest 
for three weeks. 


She entered the room hopping on her left foot, 
and was extremely apprehensive and difficult to 
exam_re. There were, however, no signs of inflam- 
maticn in the right leg, or any other abnormal 
findirgs. She was admitted to hospital for assess- 
ment curing which time she was not feverish, and 
her movements were less restricted when she 
thought she was unobserved. C-reactive protein 
concentration, erythrocyte sedimentation rate, x ray 
pictures of the ankles, knees, and hips, and bone 
scan >? the ankles were all normal. 

A fenctional illness was suspected, and further 
investigations were postponed. Assessment by the 
physiotherapist confirmed the discrepancy between 
her ckaimed abilities and actual function. Enquiry 
elicited that she had recently been bullied at school, 
and that her symptoms started after this. She was 
discherzed home having physiotherapy to aid 
mobilsation, and had recovered completely after 
two weeks. She subsequently changed schools. 


CASE 2 

A boy xas referred to the orthopaedic clinic with a 
throbbing pain in his right hip after a fall on wet 
leaves when playing rugby football Due to his 
father’s change of job the family had recently moved 
to the crea from a distant part of England where he 
had twxe been admitted with an ‘irritable hip’ that 
had sertled after traction. 

Ther2 were no abnormal physical signs, and his 
erythrocvte sedimentation rate and x ray picture of 
the hip were normal, so rest was advised. During the 
next weeks he deteriorated despite traction, physio- 
therapy, rest, gentle mobilisation on crutches, and 
hydro-Ferapy. A bone scan suggested Perthes’ 
diseas® but a repeat bone scan and radiographs 
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appeared normal. Operation was considered, but he 
was referred for the rheumatologist’s opinion first. 

He had by now had symptoms for nine months, 
and had needed crutches for 12 weeks. He was 
hopping for four to five hours a day to remain 
mobile, and sometimes used a wheelchair. There 
was, however, no evidence of muscle wasting, and 
rotation of the hip was normal. He had a full range 
of knee movements He could kiss both knees thus 
showing a degree of mobility that he denied when 
tested formally. Further enquiries showed that he 
had been under considerable stress before the 
ulness. After the recent move he had disliked his 
new school and preferred the tuition at home that 
had been arranged for hum while his symptoms 
persisted. 

He was referred to a child psychiatrist who 
diagnosed a functional illness that had started after 
he had had a genuine irritable hip. He was mobilised 
with physiotherapy, and improved ın the first four 
weeks. The family then stopped attending psycho- 
therapy sessions. Three months later he suffered a 
relapse. The family were contemplating a move 
back to the area of England where he had been 
happiest, and they failed to keep further appoint- 
ments. 


CASE 3 

A girl was referred by her general practitioner She 
had had a sore throat that had been followed by 
weakness of her legs that had confined her to a 
wheelchair for three weeks. She had recently started 
at secondary school where she was said to be 
progressing well. 

She was a prepubertal girl who was anxious when 
examined, but seemed otherwise remarkably 
untroubled by her illness Her lower limbs were not 
wasted but she would not move them She could 
stand hesitantly, but was unsteady if she tned to 
walk. Two weeks later, however, she seemed to 
have developed clonus in her right ankle and 
bilateral increased knee jerks though the plantar 
reflexes were downgoing. She was admitted to 
hospital for investigation to exclude a spinal lesion. 
Spinal x ray pictures, examination of cerebrospinal 
fluid, myelogram, erythrocyte sedimentation rate, 
and virological titres were all normal. A provisional 
diagnosis of transverse myelitis was made, and she 
was treated with physiotherapy 

After two weeks her walking had deteriorated 
further, so she was admitted to hospital for reassess- 
ment. The nursing staff noticed that her symptoms 
fluctuated in severity, being worst while her over- 
protective mother or a member of the medical staff 
was nearby. Assessment by the physiotherapist 
confirmed that there were no abnormal signs, and 
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muscle function during hydrotherapy was better 
than on formal testing. A psychiatrist discovered 
that the girl had twice had similar symptoms 
following minor illnesses several years before, and 
that she had recently been teased at school; both 
these facts had been concealed until then. He 
diagnosed a functional illness and told the girl and 
her mother that the symptoms would resolve 
rapidly. She began walking the next day, and two 
weeks later she returned to school. 


CASE 4 

A 14 year old girl gave a history of 12 months of 
intermittent pain on the medial aspect of the right 
foot that sometimes woke her at night. She had 
missed at least four weeks of school, the family’s 
annual holiday in Spain had been cancelled, and she 
had been confined to the house during the summer 
holidays. Three years previously she had com- 
plained of pains in both knees and the surrounding 
muscles but despite investigations no diagnosis had 
been made The family had not attended follow up 
appointments. 

Examination showed mild tenderness over the 
extensor digitorum brevis but no other signs, and 
x ray pictures of the knee were normal. Remedial 
foot and ankle exercises produced no improvement, 
and two months later she was unable to bear weight 
on the nght foot and needed crutches. There was, 
however, no evidence of arthritis, and she had a full 
range of passive movements at the ankle. Her 
degree of disability did not seem commensurate with 
the signs, so she was admitted to hospital for 
assessment. 

Serum C-reactive protein concentration and 
erythrocyte sedimentation rate were normal, and a 
technetium 99 bone scan showed minimal asym- 
metry of the uptake of isotope in both ankles. 
Observation on the ward, meanwhile, confirmed 
that she was less disabled than her account had 
suggested. She was able to move on her bed without 
pain or stiffness. 

A functional illness was suspected, further 
investigations were postponed, and a psychiatrist 
confirmed the diagnosis. She made a good recovery 
after seven weeks ın a psychiatric ward The 
precipitating and perpetuating factors never became 
clear, but academic pressure, bullying at school, and 
sibling rivalry for her father were all possibilities. 


CASE 5 

A girl was referred from the orthopaedic depart- 
ment for assessment with a 12 month history of pain 
in the left heel that had been precipitated by a fall 
during a crucial game of rounders and exacerbated 
by subsequent falls at school and in the local 
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shopping area. She had teen ansuccessfully treated 
with a below knee plaster anc walking keel on two 
occasions six months apart, and physiotherapy was 
alsc unsu2cessful. Local smjection of hyd-ocortisone 
had been considered, but examiration and inves- 
tigation failed to confim in=ammation. 

-Her illness had forcec her co give up dancing, 
which was Ler main recreetior, and she was unable 
to take part in games at choc]. She had, however, 
managed to attend lessens on crutches for the 
previous six weeks. Sh2 hei epilepsy that was 
controllec with carbamezepire. Her mother had 
been off work for sev2zal months three years 
previously with a slipped disz. 

On examnation there was sight puffiness round 
both achiles tendons but she tad a good range of 
active ankl= movements with no crepitus. She had 
full and Dainless passive mavements o? all other 
jomts. There appeared +c be a gross ciscrepancy 
between symptoms and signs, and the possibility 
that she had a functional dines: was considered. The 
mother azreed with this assessment, vclunteenng 
the information that the symotoms seened to be 
used to avcid stress. 

After discussion with tte parents, rekabilitation 
with intersive physiotherapy was started. She made 
a gcod zeccvery in five w2eks, was encouraged to 
start dancin2 again, and t9 taxe part ın all sports. 
She was weil on review “cur ronzhs later, though 
she occas .cnally stil muss2d sport at school. 


CASE 6 

A girl was referred fran. the orthopaecic depart- 
ment with z four month history of pain and stiffness 
in the left knee, which sa2 cauld not extend. She 
needed crutches. Physiotherapy had apparently 
exacerbated the symptoms. Ar hroscopy of the knee 
had been normal, after Ahich her symptoms had 
progressed :o the exteat thar she was unable to 
play games Dr join in witi other childrer at school 
playtime. 

She hac tad pains in t22 le=t elbow amd knee in 
the previous year that w2re not diagnosed, and 
which resclved spontaneously. She was an only child 
whose parents had divorced six years previously. 
She saw her father every Sunzzy. Her mother had 
suffered fron chronic ostecmyelitis of the tibia since 
the age of 9 and had receatly Leen referred to the 
local pain. clinic. 

Ske hed full active movements of all jomts except 
the left knee, which she was reluctant to move. 
Passive fl2xdon of the Eft knee, however, was 
possible u> to 90° without pain despite considerable 
quadnceps spasm. In contrast to the history, 
pass.ve ex-ension of the kaze showed a full range of 
painless movement. Because of the discrepant 


symptoms and signs, a functional ilness was sus- 
pected. The physiotherapist said that the symptoms 
were inconsistent and fluctuant, and a psychiatrist 
confirmed the diagnosis. 

The child’s symptoms were thought to be an 
emulation of the mother’s disability due to chronic 
osteomyelitis, and the friction between the divorced 
parents seemed to be a major factor. Within two 
weeks, although she appeared no better to her 
mother, she abandoned the crutches at school and 
returned to full activity. Her symptoms had resolved 
six months later. 


CASE 7 

A gurl was referred by her general practitioner with a 
five month history of pains in the arms, stiff neck, 
and numbness of the fingers, followed by pars in 
the right knee. She had not been taking part in 
sports for the previous month. 

She had previously been seen in the orthopaedic 
outpatient clinic and a collar and a splint were 
prescribed, with little benefit. Haematological 
investigaz1ons were normal. Her mother had cervical 
and lumbar spondylosis, and her father had recently 
had a subarachnoid haemorrhage. 

The discrepancy between her symptoms and lack 
of signs suggested a psychological basis for her 
symptoms. Assessment by the physiotherapist con- 
firmed this, and a programme of rehabilitation was 
started. Two months later she was back to full 
activity with only occasional pains in her knee. She 
mentioned that her father too was better. 


CASE 8 

A boy was referred for a second opinion by his 
general practitioner. After a fall he had complained 
of pain in the left hip for five months, and had been 
off school for three months. The previous year he 
had been admitted to hospital on four occasions with 
an irritable left hip, and had had an exploratory 
arthrotomy on the last occasion. 

He had been born by caesarean section, and had 
been separated from his mother for some weeks 
after birth because she had been on traction for 
pains in her left leg. He was an only child in his first 
year at secondary school. 

He was a tearful, obese boy who limped drama- 
tically when asked to go to the examination couch, 
but apart from some antagonistic muscle action in 
his left hip there was no evidence of inflammation or 
restriction of active movement. After admission to 
hospital he limped only intermittently, but par- 
ucularly when under observation. Haematological 
investigations were normal, as were thyroid function 
tests, serum immunoglobulin concentrations, Tine 
test, and culture of the urine. An ultrasound scan 


showed a possible small effusion ın the left hip joint. 
A bone scan was normal. 

Assessment by the physiotherapist confirmed the 
discrepancy between formal signs and functional 
testing, and a programme of rehabilitation was 
started. Psychiatric consultation elicited the fact that 
his own anxiety about his health was reinforced by 
overprotective parents. His symptoms had not 
improved seven months later. The family defaulted 
from follow up, but attended the orthopaedic 
department again where the symptoms were treated 
as organic; synovial biopsy was repeated and the 
specimen was normal. 


CASE 9 
A 9 year old girl was referred by her general 
practitioner with a three month history of pain in the 
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right knee followed by pains in both lower legs and 
difficulty walking after an injury to the nght knee. 
Her mother was divorced but had a regular boy 
friend. Considerable social problems were sus- 
pected. 

She was obese, hobbled and appeared to have 
painful feet She had, however, good active and 
passive movements of all joints. There was a little 
puffiness around the nght ankle but no consistent 
local tenderness. 

She was admitted to hospital for investigation. 
Haematological investigations were normal, as were 
erythrocyte sedimentation rate, C-reactive protein 
concentration, latex test for rheumatoid arthritis, 
immunoglobulin concentrations, thyroid function 
tests and culture of the urine. Antinuclear factor 
activity was absent. Mild osteoporosis of the ankles 


Table 1 Features of the nine patients with functional gait disorders 
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Table 2 Features atding diagnosis in nine patients with functional gait disorders 
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and feet was apparent on = ray pictures, with 
possible cortical bony los: in some areas In view of 
this, despite the suspiciza o? funccional disease, 
bone marrow was aspirated, sxamination of which 
was normal. 

Her symptoms were themght to be largely psycho- 
logical with some secondzry sympathetic dystrophy. 
During assessment in hospitel ske saic that her 
mother’s boy frend was oleat, anc she had seen 
her mother being attacked and threatened on many 
occasions. 

She was created with psychotherapy and physio- 
therapy ir hospital, and limped when har mother 
visited. Tke mother refusec ps}chological and social 
help, and removed her daughter after sıx weeks. 
The gurl hobbled out of the ward where the night 
before she had danced at a leaving part. held for 
her by the nursing staff. 

Table 1 shows the features in the sine children, 
and table 2 shows the diagnostic feztures in each 
case accorċing to the criteria of Gocdyer and 
Taylor.! 


Discussion 


Failure to walk usually impizs severe organic 
disease and may therefore warrant complex and 
potentially harmful investigations. Althoigh none 
of these nime children cam2 to =ctual hartr, cases 1, 
4, 5, and 6 were admtted Zor a number of 
investigaticns, case 2 near y hzi an operation, and 
cases 3, £, 6, and 8 lad invasive procedures 
performed before functiorél causes were seriously 
considered In retrospect most of tke tests were 
unnecesser’, although at zhe =me it was thought 
important -o exclude organic d:sease. Irdeed, in 
case 9 examination of the bon2 marrow was per- 
formed after the diagnosis of functional il_ness had 
been comslered because an x ray picure had 
suggested infiltration of the marrow. 

Up to 3C% of adults thoight to have functional 
illness subsequently turn out -to have organic 
disease,” and although this is not the cate in this 
series it must be borne in m nd. Itis rot unt] organic 
disease has been ruled cut that most families are 
ready to consider the pessibility of fanctional 
disease; p-emature discissio>- about bis can 
antagonise parents. On tke oner hand, multiple 
tests to exclude the many possit e diagnoses tend to 
reinforce parental belief that there i: ar organic 
basis for tke symptoms. 

Children with pains in tre joints end limbs often 
have addicional psychological pxcblems. Ir a study 
of rhematolbogical outpatients, M5 were thought to 
have functicnal illnesses that entizely accounted for 
their symptoms.? Children ho present with 


inabilizy to walk may, however, be referred to other 
clinics The cases reported here presented to 
rheumatological, orthopaedic, and neurological 
clinics all doctors who treat children thus need to be 
aware of thts presentation of functional illness. 

It 1s important to look positively for functional 
ulness to avoid potentially damaging investigations 
or treatment. The examination of the patient 1s the 
most useful pointer towards diagnosis. All our cases 
fulfilled the examination criteria cited by Goodyer 
and Tzylor. All fulfilled at least four of the total of 
eight cciteria, though fewer historical criteria were 
met. 

Management ıs often difficult. Three points were 
made by Dubowitz and Hersov who reported five 
childre1 with functional disorders of motor 
function." Firstly, investigations should be kept to a 
minimum, and must be stopped when the diagnosis 
is susp2cted. Secondly, they suggested that para- 
medica staff have an important part to play ın 
management. This was so ın our series. Experienced 
nursing staff observed discrepancies in the child’s 
abilities :n the ward in cases 1, 3, 8, and 9. 
Physiotierapists detected inconsistencies in the 
patientS claimed power deficits in cases 3, 6, 7, 
and 8. After assessment a planned programme of 
physica activities should be started by an experi- 
enced physiotherapist in haison with the clinician. 
This allows the child to regain full function while 
saving <ace and dignity. 

Thirdly, psychiatric assessment should be re- 
quested to confirm the diagnosis, and find out why 
the child is behaving in such a way. Supportive 
psychotzerapy for the child and the family during 
the pend of follow up may assist rehabilitation. Six 
of our nine cases were seen by psychiatrists who 
uncover=c more diagnostic information, and con- 
firmed the diagnosis of functional illness in all. Not 
all famiñes, however, agree to psychiatric consulta- 
tion and follow up. 

Identification of the unconscious need that is 
causing the symptoms is not always possible. Only 
two of cur children had strong dislike of school as 
part of -be reason for illness. Others were able to 
control their families at times when they felt in 
particuler need of security. In most, several factors 
were umloubtedly present. Perhaps these children 
were all telling their families that they ‘could not 
stand on their own two feet’. 

There is a temptation to confront the child with 
suspicions about the functional nature of the diag- 
nosis ın an effort to terminate the episode. This 
should be resisted; it usually does not produce the 
desired effect, and there is a risk of precipitating 
deteriorction in the presenting symptoms and, 
rarely, tle appearance of new ones. 


The outcome in these cases ranges from rapid and 
total recovery to continuing disability. Those with 
persisting symptoms often defaulted from follow up 
or attended other climcs where the problem was 
managed as organic, so conferring respectability on 
the illness in the eyes of the parents and the child. 

In the present series mother and child sometimes 
colluded in concealing crucial details, or frustrated 
attempts at treatment. In the latter circumstance it 1s 
important that the way is left open for the re- 
establishment of a treatment programme in the 
future, and to this end all effort should be made to 
maintain contact with the child and the family. 

There were four children in whom the eventual 
outcome was poor; three had a score of seven and 
the fourth a score of six. It 1s possible that a high 
score at presentation would correlate with a poor 
outcome, but there are not enough children in this 
senes to allow firm conclusions. Jt should be noted 
that the nature of some of the items in the 
score—for example, a concealed history—makes 
their identification at presentation difficult and the 
score incomplete. 

Ideally, medical follow up of patients needs to be 
considerably longer than that for most of these 
cases, even if physical recovery appears complete. 
Psychosocial pressures may precipitate further 
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symptoms related to stress that could be swiftly 
identified and treated, so avoiding morbidity. Five 
of these nine cases had had previous similar 
symptoms 

In conclusion, the appreciation of the functional 
nature of an illness in children presenting with 
disorders of gait may be aided if the eight critena 
summarised here are used in the assessment of the 
child, those concerning the examination of the child 
being the most important. 


We thank Dr JR Roberts for permission to report case 3 
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SUMMARY ‘Two patien:s with dihydropteridine reductase (DHPR) deficiency, in one case due to 
the absence of any enzyme protein (DHPR°™ cross reective material (CRM)~) and in the other 
case due to the production of 2 mutent type devoid of catalytic activity (DHPR™ CRM*) were 
examined This latter form cf malignant phenylketonucia, whose relative frequency seems to be 
higher in the Italian population, possibly has a worse prognosis. The earlier onset and the greater 
severity Df clinical syrptoms are associated with a mare pronounced hydroxylation defect, as 
shown by higher degree of neonatal hyperphenylaleninaemia, unresponsiveness to an oral 
tetrahydresiopterin load, lower conzentrations of neurotransmitter metabolites, and reduced 


tyrcsine preduction after an cral prenylalanine load. 


The first cbservation tha: ccncerns th2 lack of 
response > dhenylketcnamic children to dietary 
treatment -s chat of Mary =fre- in 1965 reported by 
McKusick + Dr Efron porared out that prenylketo- 
nurig (PKU) seldom aff2zts people of southern 
Italien origin, but when it Jes, it 1s unresponsive to 
diet and ceuses death in tne first years of life. The 
observation may have beex the result of some type 
of tetrahvcrcbiopterin (BH) ceticiency, which was 
not recognisec at that tme, as a possible cause of 
primary hyd=rphenylalanir semia. Tais hypothesis is 
supported Dy the recent finding that among people 
of scuthermn Italian ongir the frequency of BH, 
deficiency 3¢ems higher than ir other populations, 
mainly due tc che higher p-evalace, and clustering 
in Sicily, of dihydropteridme reductase (DHPR) 
deficiency.” 4s this form of atypical PKU is known 
to be heterogeneous with -espect to the molecular 
defec> ard the response o? an oral BH, Icad,* two 
patients defiaent in DHPf. o-iginating Tom the 
south of Italy and with dirent clinical presenta- 
tions, were evaluated in ar attempt to determine a 
correlation with their enzyme stzte and BH, respon- 
siveness. 


Case reparts 
A grl (case 1), born on 20 February 1983. was the 


seconc child of second cousin parents origimally 
from Calabria, a region of southern Italy She had 
7 mg% plasma phenylalanine at 4 days of age on 
Guthrie mass screening, and had confirmed diagnosis 
of hyp=rphenylalaninaemia (1268 pmol/l) at the age 
of 20 cays when a phenylalanine restricted diet was 
started. Physical and neurological development was 
judged to be normal up to the age of 7 months, 
although head circumference seemed to be reduced 
trom tke sixth month. Her phenylalanine tolerance, 
unlike that in PKU, was stable at the high value of 
about 20 mg/kg/day. Over the next few months it 
was ev dent that she was slow in reaching develop- 
mental milestones and there was subsequent regres- 
sion wth progression of the typical neurological 
picture cf BH, deficiency. An electroencephalogram 
gave repeatedly normal results, and no episodes of 
hypertkermia occurred. The diagnosis of DHPR 
deficiercy was made at the age of 10 months and 
treatment with levodopa, 5-hydroxytryptophan, and 
carbidapa was added to the phenylalanine restricted 
diet. Atter several adjustments,” the clinical response 
to the tceatment was good. The girl is now attending 
a kindergarten, has no gross motor or speech 
disabilities, and her intelligence quotient was 95 at 
the age of 3 years and 9 months. 

A bcy (case 2}, born on 4 April 1983, was the 
third child of first cousin parents who originated 
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from Sicily. A neonatal Guthrie test was not done 
and he was on a free diet until the age of 10 months 
when the hyperphenylalaninaemia was ascertained 
(1320 umol). Difficulty ın feeding, extreme truncal 
hypotonia, and eye deviation had appeared in the 
first two months of life, and by the fifth month 
psychomotor deterioration, microcephaly (head cir- 
cumference below the third centile), repeated daily 
myoclonic convulsions and hypsarrhythmuic activity 
shown on electroencephalography were present. A 
phenylalanine restricted diet was started at 10 
months, and neurotransmitter treatment was added 
at 13 months after the diagnosis of DHPR deficiency 
Despite the severity of the clinical picture and the 
delay in beginning treatment, the patient slowly 
improved. Convulsions stopped within six months 
with electroencephalography giving normal results. 
Motor disabilities and behavioural abnormalities 
diminished and head circumference increased (it is 
now over the 10th centile). At 2 years 6 months of 
age the patient started walking and speaking some 
simple words; his intelligence quotient, however, 
was only 45 at the age of 3 years and 5 months. 


Methods and results 


The activity of DHPR was measured by assay of 
dried blood spots® and on cultured fibroblasts.’ 
Both methods showed no activity in the patient’s 
cells. All four parents exhibited intermediate values 
(table 1). 

Immunoprecipitation of DHPR was carried out 
after labelling of fibroblasts with *S methionine.® ? 
Immunoprecipitates were then separated by sodium 
dodecyl sulphate polyacrylamide electrophoresis 
according to Laemmli"? and detected by fluorography. 
The method was sensitive enough to detect 5% of 
normal enzyme concentrations. Cross reactive 


material (CRM) was present at near normal concen- 
trations ın the boy (case 2) and was absent in the girl 
(case 1); this has already been reported by us.” 

Serum folate measurements were performed by 
means of a commercial radioassay kit (Ciba Cormmng 
MAGIC Vitamin B,/Folate NB) at diagnosis and 
after 10 days of oral administration of folinic acid at 
15 mg/day (table 1). Only the girl was found 
deficient in folate, but both patients failed to show 
any metabolic or clinical improvement with this 
treatment. 

An oral BH, loading test was given to both 
patients.11 As the boy showed no reduction in 
plasma phenylalamne concentrations he was given 
2 mg/kg BH, intravenously, to which he responded 
partially (table 2). 

Urine and cerebrospinal fluid (CSF) pterins, CSF 
neurotransmitter metabolites, homovanillic acid 
(HVA) and 5-hydroxyndole acetic acid (5-HIAA) 
were measured by high performance liquid chroma- 
tography with electrochemical detection at high 
and low plasma concentrations of phenylalanine 
(table 3).!2 The urinary and CSF pterin patterns 
were similar in the two patients, in both of whom the 
pterin pattern reverted towards normal under 
dietary treatment. At diagnosis the boy showed 


Table 2 Plasma phenylalanine response to loading with 
tetrahydrobiopterin (BH,) in the two patients 





Case No Dose of Plasma phenylalanine 

and route BH, concentration (umolll) 

of administration (mg/kg) 

of BH, 0 4 hours 8 hours 

Case I oral 73 478 208 110 

Case 2. oral 75 1386 1380 1344 
intravenous 20 960 934 764 


Table 1 Dihydropteridine reductase (DHPR) activity ın dned blood spots and in cultured fibroblasts of the two families, 
and serum folate values in the patients before and after folinic acid treatment 














DHPR activity Serum folate (ng/ml) 
Erythrocytes Fibroblasts Day 0 Day 10 
Case 1 None detected None detectedt 2-7 20 
Father 1-14 Not determined 
Mother 1-82 Not’ determined 
Case 2 None detected None detected 20 43 
Father 137 Not determined 
Mother 092 Not determined 
Controls 3 34 (0 88)* 49-6 (2-8) 3-17 
(n=20) (n=11) 





*Value ıs mean (SD) (nmol cytochrome C reduced/mnute/S mm diameter, filter paper disc) 


TValue is mean (SD) (nmol NADH oxidised/minute/mg protein) 
+1% of normal activity could be confidently assayed 
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Table 3 Satern of perus in urine and cerebrospinal fhud; coazentrahons of homovanillic acid (HVA) and 
S-hydrox-rdole acetic acid (5-H1AA) recorded ın the two patents © basal conditions and during phenylalanine restricted 


diet with subctitutive neuroteansnutter treatment 

















Case Ape Treatment Plasma Unne Cerebrospmal fiud 
No (rons, pieny ‘alanine 
xencentranons  Broptenn Neopteria %B* BNCRT  Bioptern Neoptenn HVA 5-HIAA 
(mgh) —— 
(mmotlmol creatinine) (mmol/l) 
Case 1 14 5 651 102 86 563 573 114 810 230 
24 Restnctec diet, 
levodopa 
S-bydroxy- 
tryptopian. 
carbidoxe 3 403 2 80 59 237 509 237 681 3M 
Cate 2 13 t 24 138 2 86 83 1143 63 1 105 508 69 
B Restrictec diet, 
levodopa. 
$-hydroxy- 
Uyptopisn. 
carbidove 3 195 129 60 117 386 155 474 173 
Healthy cortr=s3 110 D47 4 xB 10 3 250 410 
400 30 TI 139 34 20 880 360 








*%B=100xoimterny/bioptenn +neaaterm.. 





+BNCR (bioptana neopterin creadate rit o)=opternybiopterin+neopterm: bicpte-L/creatinme* 10° 
fn both cases zhe treatment was G.contirusd for more than a week in case 1 becars the drugs were not available and because of the ugh phenylalanine 
tolerance, -n za% 2 the parents vo'e wittally not fully convinced of the benefit of :hz treatment 


lower HY and 5-HIAA concentrations in the CSF 
than the girl, but he alsz haz higher phenylalanine 
concentra: ons. Correctitn was achieved in both 
patients wth similar doses of hydroxylated neuro- 
transmit et precursors. 

An oral .cad of phenykilanine (0-6 mmol/kg) was 
given,? and ammo acid: werz measured chromato- 
graphically with the Kor-con Chromakon 500 auto- 
matic araWser. The incpairnment of hydroxylating 
activity waz possibly more srcnouzced in the boy, as 


Phenylalani-e load 


Phenylalanine concentration (umol /!) 


3 4 


Hours 





indicated by a somewhat slower fall in plasma 
concentrations of phenylalanine and lesser mse ın 
tyrosne (figure). 


Discussion 


Clinical variation in patients with inborn errors of 
meta3olism is common due to quantitative as well as 
quai ative differences in underlying mutations and 
add-t onal factors. Three different enzyme defects 
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Figure Plama pkenylalar=1e (——) end tyrosine (- - -) responses w ar: oral phenylalanine load in the gurl (O) who did 
respond to tke load with .etra+. ydraviopterin (BH,) and the bay (@) «ho did not respond. 
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cause BH, deficiency, guanosine triphosphate cyclo- 
hydrolase I (GTP-CH I) and 6-pyruvoy! tetrahydro- 
pterin synthase (PTPS) deficiency causing impaired 
synthesis and DHPR deficiency causing impaired 
recycling of the cofactor.* Further heterogeneity has 
been described within these defects.'* The use of a 
BH, oral load as a diagnostic tool has shown that a 
minority of patients deficient in DHPR fail to lower 
their plasma phenylalanine after loading,* and in 
addition it has been shown that some patients have 
no mutant protein (DHPR™~ CRM_7) in therr cells, 
whereas others have (DHPR~ CRM*).? © It has 
been reported that CRM™ cases are BH, responders 
and CRM* are non-responders and that the latter 
have a worse prognosis.’ 

The present study strengthens the hypothesis that 
the presence of the mutant DHPR 1s worse clinically: 
shown by the earlier onset of symptoms and the 
relatively poor clinical response to neurotransmitter 
treatment in the patient with CRM#*, although the 
delay in starting a phenylalanine restricted diet 
could also have contributed. 

Contrary to the opinion that the unresponsiveness 
to exogenous BH, could be due to the total 
deficiency of DHPR catalytic activity,’® this was 
present in both our patients and only the child who 
was CRM* gave a negative response after oral 
loading. Unresponsiveness to exogenous BH, could 
be due to the binding of cofactor to the mutant 
enzyme, making BH, unavailable for hydroxylation. 
Tf so, a decrease of plasma phenylalanine might be 
achieved by loading these patients with doses of 
BH, large enough to exceed the CRM* binding 
capacity; the CRM* patient described here did 
respond to mtravenous BH4, and together with 
another non-responding patient also responded to 
higher oral doses.'” Alternative hypotheses might be 
the production of a reactive pterin, which inactivates 
hydroxylases, or the inhibition of the hydroxylases 
by the mutant enzyme. In any of these cases, the 
endogenous biosynthetic BH, would be less avail- 
able in CRM?* patients, leading to a worse outcome. 
The CRM* patient described here may have had a 
more pronounced hydroxylation defect than the 
child who was CRMT in view of the lower basal 
concentrations of HVA and 5-HIAA, and the 
reduced tyrosine production after oral phenylala- 
nine load. Furthermore neonatal hyperphenylalani- 
naemia has been reported to be higher in patients 
who were CRM* than in patients who were 
CRM.” 

Withm the DHPR deficiency the relative fre- 
quency of non-responding and responding cases to 
the oral load of BH, has been reported in worldwide 
surveys as 1:3-1:4,* '* although this may not be true 
for the Italian population, as two out of four 


patients, both originally from Sicily, did not respond 
to the load.” A continuum of conditions ıs to be 
expected, depending on differences in the muta- 
tions. Cases with residual reductase activity! or 
partial CRM*® are known to have a milder course. 
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sumMAry The association of joint hypermobility -nd motor development was sequentially 
investigated in 715 infants from the ages of 8 to 14 months. Seven joints were evaluated for 
mobility, and each intant underwen" a physical and neurological examination. Parents were given 
a Denver Developmental Pazeats’ Questionnaire. All subjects with a general developmental 
delay, systemic illness or seyndrcme were excluded. Tre infants were classified as having normal 
or delaed motor dev2_opment with normal or delayes joint mobility. They were re-examined six 
months later. Multivariate statisica’ techniques was u ed for categorical analysis, and three joints 
were found to be ggnificantly associated with motor delay at the first examination—hip 
abduction, elbow hyperextension, and foot dorsiflexion. Of the 715 infants, 126 had joint 
hypermcbility and of these 38 (30-2%) had motor de-ay. Sixty four of 589 (10-9%) with normal 
joints hed delayed mctor development. Six months later 23 out of 35 of the group with joint 
hypermobility and 42 out of 53 of the group with rormal joints had normal motor function. 

Joint hypermobilitr is associated with an increased incidence of motor delay in infancy. Over 
the ensting six monts mest of the subjects will catch up. These findings, indicating a favourable 


prognosis, have imp-izations regarding clinical assessment and parental counselling. 


Paediatricians frequently encounter infants present- 
ing witk delayed gross mc-or develoonment. The 
evaluation of such cases 2nta:ls comprehensive 
paediatoe and neurod2velepmental examination, 
and when cerebral pels}, mental retardation, and 
other neuromuscular aetickcgies hav2 been ex- 
cluded, a group of slow motor developers of 
unknown aetiology ami prmgnosiz remains. The 
rather dramatic presentacion of an -nfaat who does 
not attan sitting, crawlng, or walking at the same 
time as his peers oftea engenders anxiety in the 
parents. It has been our expezience that a number of 
these inZants have hype-mobile joints and that they 
ultimately seem to catch up im moter dzvelopment. 

Previous reports suggest tat hysermobile joints 
can be che result of eiker ncreas2d axity of the 
ligamen-s and joint capsale~ or muscle hypotonia.” 
Owing to the inherea- difficulties >f clinically 
quantifying degrees of nuscl> hypotone we studied 
the problem by assessirg jony: motility and did not 
attempt to differentiate between the wo possible 
causes. Hypotonia asscciated with slow motor de- 
velopment has been descnbed,” * aad cne study has 
investigated the associztion of joirt hypermobility 


and motor development.* No prospective, con- 
troll=d blind studies, however, have been performed. 

TLe two main purposes of this study were as 
follcws: (a) To investigate whether hypermobile 
joins were in fact associated with an increased 
incicence of motor delay, and, if so, whether 
specfic joints were more often affected. (b) In the 
evect of a positive association, to study these infants 
prospectively in order to elucidate their subsequent 
mot2: development and joint mobility as compared 
with controls. 


Pati nts and methods 


Altczether 729 infants from the ages of 8 to 14 
morchs were recruited from 10 well baby clinics and 
seven day care centres in the Haifa area. Staff at the 
welLbaby clinics had previously screened the infants 
and infants with the following conditions were 
exclided from the cohort: those with acute or 
chrcnic illnesses; those who had recently been in 
hospital; those suffering from diagnosed neurodeve- 
lopriental delay or metabolic disorders; those who 
had zad low birth weight including preterm infants; 
and =hose having defined syndromes. An additional 
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12 infants were excluded by the examining paediatri- 
cian: three because of cerebral palsy, six because of 
general developmental delay, two because of signifi- 
cant cardiac abnormality associated with congestive 
cardiac failure, and one because of thalassaemia 
major The original study sample comprised 717 
subjects of who 365 were boys and 352 girls. This 
study population presented a cross section of the 
ethnic and socioeconomic characteristics of the 
Haifa community. 
The study consisted of two stages 


Stage I. (1) Information concerning the developmen- 
tal state of each infant was obtained from the 
records of the well baby clinic where the results of 
periodic standard assessments by the nurses using 
the Stycar Sequence to ascertain the infant’s de- 
velopment state were rated. (2) The Denver 
Developmental Parents’ Questionnaire was com- 
pleted by the parents.® This questionnaire 1s based 
on the Denver Development Screening Test 
(DDST), which unlike the above procedure has 
been standardised for the Israeli population and was 
used to determine the present motor developmental 
state of the child.” It was completed before the joint 
mobility assessment. For the purposes of this study 
motor delay was defined as a failure to attain the 
motor skills achieved by 75% of the Israeli popula- 
tion of the same age.’ (3) A paediatrician performed 
a complete physical and neurological examination, 
with particular emphasis on the assessment of 
muscle strength and the presence of normal tendon 
reflexes. Clinical evidence of connective tissue 
disorders was also sought. (4) The mobility of seven 
joints was assessed, five of which were those 
investigated in other studies (table 1).' Hip abduc- 
tion and shoulder adduction (scarf sign) were added. 
The paediatrician performing the joint assessment 
was unaware of the motor developmental state of 
the infant as reported by the parents and staff of the 
well baby clinic. (5) Information on demographic 
data, family history of jomt hypermobility, rheuma- 
tic diseases, and motor development was obtained 


Table 1 Assessment of joint laxity 


1 Thumb—pasmve apposition to the flexor aspect of the forearm 

2 Fingers—passive hyperextension so that they lie parallel with 
the extensor aspect of the forearm 

Elbow—passtve hyperextension to 10° or more 

Knee—passtve hyperextension to 10° or more 

Ankle—passive dorsiflexion of foot score (1) for proximal 
contact and score (2) for complete contact with 
tibial volar aspect 

6 Shoulder—passrve adduction with elbow crossing chest midline 

(scarf sgn) 
7 Hip—passive abduction to 180° 
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by a questionnaire designed for the purpose of this 
study The information was gathered from the 
parents who were unaware of the joint assessment 
findings in the offspring 

Interobserver reliability for the joint mobility 
assessment between the study paediatrician and 
another paediatrician and reproducibility were 
established before the initiation of the study. Thirty 
infants of the same age range as the study popula- 
tion were examined, with a resulting reliability of 
90% and reproducibility of 96%. This procedure 
was repeated during the study on a random sample 
of 40 infants from the total cohort, and resulted in a 
reliability of 0-86. 


Stage II. Six months later a random representative 
sample of the cohort was re-examined for joint 
mobility, and motor achievement was assessed by 
the DDST.’ 


Statistical analysis. As all jomt mobility variables 
are categorical (most of them dichotomous and one 
trichotomous), a classical linear discriminant analy- 
sis could not be applied. A regression model was 
therefore used in which the dependent variable was 
the log odds ratio on the gross motor development 
variable. The independent variables were the joints 
included in the assessment, which were modelled as 
factors. The statistical package SAS (SAS Users 
guide statistics 1982) was used for computer analysis 
purposes. The FUNCAT procedure was utilised to 
model the functions of categorical variables. 


Results 


Out of the 715 subjects on which complete data was 
available 525 (73-4%) had normal joints and normal 
motor development, and 102 (14-3%) with and 
without hypermobility presented gross motor delay. 
Eighty eight infants with hypermobile jomts had 
normal gross motor development. To explain the 
delay various combinations of main effects and 
interaction were tried from the seven joint mobility 
variables. In the final model each of the included 
effects were highly significant. The three joints that 
best correlated with gross motor developmental 
delay at stage I were (a) foot dorsiflexion (y7=13-38, 
p=0-003); (b) hip abduction (x*=0-53, p=0-002); 
(c) elbow extension (y7=11-25, p=0-008). If all of 
the three joints were hypermobile the odds of 
developmental motor delay were 10-11 (that is, 10 
times more than the odds from motor delay in the 
total cohort). If none of the three joints were 
affected the odds were 0-43 (compared with the total 
cohort). The relative odds of developmental motor 
delay were therefore 23 (10-11/0-43). 
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One hundred and twenty six subjects showed 
hypermotiiity ın one o1 no of tkese three joints 
in various combinations. DF these 38 (30-2%) 
presented gross motor dely as apposed to 64 
(10-9%) if none of the thrze joints were kypermobile 
(table 2). 

Six months later (stege I) a stratified random 
sample or the cohort was re-examined. Four di- 
agnostic categories (see table 3) were selected as 
follows: (a) gross motor delay and aypermobulity— 
35 infants (92% of the original group); (b) gross 
motor delay and normai joints—53 (33% of the 
original group); (c) normal rotor devebpment and 
normal jomts—90 rancoml; seleczed (every fifth 
infant from each clinic) mor. the 525 subjects who 
compnsed the onginal zroup; (di: normal motor 
development and hypermobie joins—25 randomly 
selected (every third intant =om ezzh clinic) out of 


(This difference did not reach a significant level but 
may ndicate a trend.) 

Over the six month interval between stage I and I 
the prevalence of gross motor delay in the groups 
with hypermobile and normal joints remained con- 
stant (tables 2 and 3). Factors such as sex, ethnic 
origia, socioeconomic status, joint hypermobility, or 
rheumatic diseases in other family members were 
not round to be significantly associated with the 
hype-mobility in the cohort subjects. Two significant 
factors associated with jot hypermobility were 
bottcm shuffling and young age (table 4). 

Alznough the reliability of parental recollections 


Table 4 The association of other factors with 
hypernobiltty and their significance 





























the 88 who comprisec the original group. Four aeo £ p Value 
subjects and two subjects from groups (c) and (d) Age 26-5 0 0002 
respectively were excl.ced from he analysis be- Sex 0 004 NS 
cause of missing data. Ethni origin ‘3 Es NS 
x = a s t Da caoeconimic status a 
Out of the 58 infans wich jomt hypermobility Boho, shuffl 6 98 0 0082 
(comprising both normrel amd delayec motor de- man 
.Q9 i ility > history 
velopment), 44 (75-9%} lost their hy>ermobility Age c faten: walking 2875 0-0071 
Out of the 35 who had hypermcbility and delayed Age ci paternal walking 21-30 0019 
development, 24 (68-56%) irfants lost their hyper- Age c siblings walking 18 36 0 049 
mobility and 20 (83-3%° of t-ese caught up in motor Hypewionnity in perents aes ne 
development. Out of all the 11 whose joints ppPemooly Jn Sbinss d 
À Bs et EÀ urtacic diseases 0 312 NS 
remained hypermobile daly six (54-5%) caught up. 
Table 2 Classificanon of s abjects into Four clinical categories at sege I 
Grow with Group without Total 
4ypemnobile joints hypermobie joints No (%) 
No %) No (%) 
Gross motor development 
Delayed 38 (30-2) 64 (109) 102 (143) 
Normal 88 169-8) 525 (89 1) 613 (85-7) 
Total =26 07-6) 589 (82 4) 715 (100) 
Group with hypermobile joins y grep without hypermobile jo:nts 7°=31 29, p=0 0001 
Table 3 Classification of sabjects into four clinical categones at stage IT 
Grou with Group without Total 
Sypernobile joints hypermobile joints No (%) 
No (%) No (%) 
Gross moto: development 
Delayed 7 @04) 18 (10 3) 25 (12-7) 
Normal 16 (59-6) 156 (89-7) 172 (873) 
Total 33 (100) 174 (100) 197 (100) 





Group with Lypermobile jours v grovp without hypermobile joints: y=7 4, ¢=0-0065 


was not established, 223 fathers (39 of the group 
with hypermobility and 184 in the normal group) 
and 308 mothers (76 in the group with hypermobility 
and 332 in the normal group) were able to supply 
information regarding the age they attained walk- 
ing. A significant association with their children’s 
joint hypermobility was shown (table 4). A signifi- 
cant association was found between the sibling’s 
walking age and the subject’s joint hypermobility 
(table 4). 


Discussion 


The association between hypermobile joints and 
motor development in infancy has not been compre- 
hensively evaluated. It 1s complicated by the fact 
that norms for the very young age group do not 
exist, and studies on the subject use criteria derived 
from older children. In this investigation the prob- 
lem was circumvented by using age controlled 
subjects. 

The results of this study confirm that in infants 
from the ages of 8 to 14 months, hypermobile joints 
are associated with a significantly increased inci- 
dence of motor delay. Specific joints were more 
often associated with the delay, namely excessive 
foot dorsiflexion, hip abduction, and elbow hyper- 
extension (see definition). Furthermore, these three 
joints showed a synergistic rather than a additive 
effect 

Over the ensuing six months, 44 out of 58 (75-9%) 
of the infants with hypermobile joints lost their 
excessive mobility, 20 out of 24 (83-3%) of the 
infants with delayed development whose joints had 
become normal had caught up in motor development, 
whereas only six out of 11 (54-5%) of the infants 
with persistent joint hypermobility had achieved 
normal motor function. While these data did not 
reach significance, it may suggest that a biological 
relation does exist between hypermobile joints and 
motor development, and longer follow up may well 
have shown a larger percentage of motor catch up. 

The benign nature of the phenomenon of hyper- 
mobile joints and motor development was suggested 
in the only study specifically studying this problem * 
This study found that a motor catch up occurred by 
the age of 3 years, while our investigation suggested 
that motor development became normal earlier. 

Other investigations dealing with floppy infants 
and benign congenital hypotonia might have in- 
cluded a similar population to ours.’ ° These 
studies, however, were differently designed in that 
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they were descriptive, uncontrolled, and based on a 
broad clinical group who had been primarily refer- 
red for motor delay. The interesting association of 
bottom shuffling observed with hypotonia was also 
noted in our subjects. Unlike other studies we were 
unable to show a significant association of joint 
mobility with variables such as sex and ethnic 
ongin! An increased incidence of rheumatic 
diseases in other family members was not found.'* 

The implications of these results for clinical 
practice are that infants with a developmental 
profile showing motor delay as a sole manifestation, 
normal muscle strength and tendon reflexes, and 
increased jomt mobility do constitute a clinical 
entity. This entity is associated with a favourable 
prognosis. Medical and neurophysiological inves- 
tigations are not indicated and with appropriate 
counselling much anxiety and expense can be 
spared. It must be stressed that general clinical 
examination to exclude systemic disease ıs essential. 
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Assessment of a new valveless infant ventilator 
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SUMMARY A new vélveless ventiletor, which uses an air jet to provide the driving force for 
positive pressure venzilatisn, was used on 13 rewborn babies (10 of very low birthweight) who 
had severe respiratory dis2ase. The ventilator differs from ‘true’ jet ventilators in that its driving 
gas do2s not take part in gas exchange. Functionally it is a pressure pre-set, time-cycled 
ventilazor, whose pezformance is characterised by the rapid and precise maintenance of both 
inspirazory and expiratory airway cpening pressure. All the babies had progressively worsening 
respirazory failure (mean values of arterial pCO, were 9-46 kPa, with a pH of 7-14, and an 
inspired oxygen concentration of €2:-5%) on conventional mechanical ventilation. On the new 
ventilazor, with the same settings there was a dramatic and highly significant improvement 
within 20 to 30 minutes ‘mean va‘ues of arterial pCO, were 6-45 kPa, pH 7:26, and inspired 
oxyger concentratior 35-7%). This improvement was maintained. The new ventilator represents 
an important advanze ir the management of babies with severe respiratory failure. 


A new valveless ventilacor has been developed at. 
this hospital. ? The prctotype, CW200, comprises 
two jets :n a single tub2 (see fig 1). Tke driving jet 
delivers intermittent paises of unconditioned gas, 
which provides the driv.ng force for positive pres- 
sure ventilztion, whereas tke positive end expiratory 
pressure (PEEP) jet provides continuous gas flow 
that maintains positive pressure in the breathing 
circuit throughout the resriratory cycle. The gas 


Inspirctory gas BV2 
air/O2 mixture 
BY 
Mle 
Exhaust = 


Filter 


PEEP 
control 


Driving gas 
air or D2 
Tida volume control 





supply for these jets can be derived from any single 
convenient source: from either a piped supply or 
commercially available cylinders (air or oxygen). It 
need not be conditioned as it does not enter the 
patient’s respiratory system. A low flow of an 
appropriate mixture of air and oxygen (roughly 2 
Vminute for general neonatal use) that has been 
adequately warmed and humidified enters the 
breathing circuit close to the endotracheal tube. The 


Humidifier 





Endotracheal 


Airway pressure 


Figi Schematic diagrara of CW200 ventlctor. JI -dnving jet, J2 PEEP jet; BVI and BV2 blow-off valves 
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driving jet functions like a pneumatic piston, it 
raises the pressure of the airway opening and drives 
the desired tidal volume of fresh respiratory gas 
collected in the breathing circuit into the patient’s 
airways. The lung inflation pressure, and hence the 
tidal volume, is controlled by adjusting the pressure 
of the driving jet, independent of the fresh gas flow. 

Functionally the CW200 is a pressure pre-set, 
time-cycled ventilator. It has no occluding valve or 
‘thumb like’ device to limit gas exit from the circuit 
during the positive pressure (inspiratory) phase of 
the respiratory cycle. The breathing circuit is open 
to atmosphere at all times. It ıs capable of providing 
continuous positive airway pressure and intermittent 
positive pressure ventilation at low, normal, and 
high frequencies (range 0-200/minute). It differs 
from commercially available jet ventilators in that 
its driving jet is not placed at or near the patient’s 
endotracheal tube and its output does not take part 
in gas exchange. Therefore tracheal complications 
and problems with conditioning of respiratory gas 
associated with true jet ventilators are not likely to 
occur.>> 

The features and versatility of this ventilator 
would make it suitable for neonatal use. Because 
there are established mechanical ventilators in use in 
our unit we set out to evaluate its performance by 


163 


comparison with conventional ventilators. In pre- 
liminary observations we found it to be equivalent to 
existing mechanical ventilators in infants whose 
respiratory distress was easily controlled by conven- 
tional ventilator settings. We report our experience 
in the management of progressive respiratory failure 
in infants where conventional mechanical ventila- 
tion had failed. 


Patients and methods 


The performance of the CW200 was compared with 
other ventilators: the Vickers Neovent Model 90 
(Vickers Medical, Basingstoke), SLE Newborn 
(SLE Ltd, Croydon), and the Sechrist Model IV 
100B (EME, Brighton); the Neovent 90 is the most 
often used currently ın our unit. 


LABORATORY EVALUATION 

Although the efficacy of different ventilators in 
neonatal respiratory support is not directly measure- 
able in the laboratory, the mechanical properties of 
the different systems are likely to be reflected by the 
pattern of gas flow and pressure output. A standard 
breathing circuit, like that in use in our unit, was set 
up. A model lung of known compliance (1 mi/cm 


Table 1 Characteristics, sequelae, and outcome of infants with acute respiratory failure 





Patient Gestanonal Birth Respiratory diagnosis Outcome Respiratory sequelae 
No age (weeks) weight (g) before using CW200 (or necropsy results) 
1 26 480 IRDS, PIE Died at 2 weeks (No necropsy) 
2 29 550 IRDS, PIE Died at 1 week (Severe BPD, alveolar 
haemorrhage, tracheal lesions) 
3 27 640 IRDS, PIE, pneumothoraces Alive BPD, O, dependence 
for 2 months 
4 28 T20 IRDS Alive BPD, O, dependence 
for 10 weeks 
5 27 753 IRDS, PIE, BPD Died at 2 weeks (Severe BPD, broncho- 
pneumonia, tracheal 
excoriation) 
6 28 780 IRDS, PIE Alive O, dependence for 
8 weeks 
7 30 910 IRDS, PIE, BPD Died at 4 months (No necropsy) 
8 26 920 IRDS, PIE, pulmonary Died at 2 days (PIE with alveolar 
haemorrhage haemorrhage, extensive 
tracheal exconation) 
9 28 950 IRDS Alive None 
10 28 1000 IRDS, pneumothorax Alive O, dependence for 
6 weeks 
11 31 1800 IRDS, unilateral PIE Alve None 
12 41 2900 Meconum aspiration, Alive O, dependence for 
Persistent fetal 3 weeks 
arculation 
B 38 3190 Diaphragmatic hernia, Alive None 


Hypoplastic left lung, 
Persistent fetal arculation 





IRDS idiopathic respiratory distress syndrome, PIE pulmonary interstitial emphysema, BPD: bronchopulmonary dysplasia. 
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H20) was connected in s2ries with a res stance block 
(50 cre. H2D/V/second). It was illed with copper wool 
to ensure that changes =ccuring im the model were 
isothezma., ‘intubated’ with a size 2-© mm Portex 
endotracheal tube, and connected to the ventilation 
circuit in series with ar empty water trap (internal 
volume £5 ml) and a full Evmidifier (Vickers 90). 
The airway opening pressure and ‘lung’ pressure 
were recorded by pressure transcucers {Bell Howell 
type 4442, Bell and Howe] Ltd, Wembley). A 
pneumctachograph (Codar. Cardioxinetic Ltd, 
Manchesizr) was placed az the dista end of the 
endotzacheal tube. Recordin2s of flow and pressure 
were obtained simulteneou-.ly on a two channel 
recorder (Devices, IMM Intermedis, Welwyn 
Garden City). The different ventilators were studied 
in turn asing the same Lreath_ng circuitand identical 
settings, hich were acbitrarily chosen as follows: 
peak inspiratory pressure, 2G cm H2O positive end 
expirator” pressure (PEEP), 3 cm FLO; gas flow 
rate, 7 Lminute (excest fcz CW20G which was 
2 minute); the mspira>on:expiration “atio was 1:1 

The rate of ventilation was ncreased -n steps from 
30 to °£0/minute, except for Neovert 90 where a 
maxim.m rate of 90/minute was used. The pressure 
transducers and pneurr otackograph were repeatedly 
calibrazed during reccrding. 


The Sechrist ventilator has an expiratory assist 
device. We used this to prevent high levels of circuit 
PEEP, with a fresh gas flow of 20 minute, to try to 
mimic the CW200. 


CLINICAL EVALUATION 
The cmiteria for trial on the CW200 ventilator 
included: PaCO, greater than 8 kPa or PaO, less 
thar + kPa despite an inspired oxygen concentra- 
tions approaching 100%. Of the 13 babies studied 
con-ecutively on 15 occasions, 11 were preterm 
(gestational age 26-31 weeks) with respiratory 
distress syndrome and its complications, 10 had a 
birt2 weight under 1 kg, and two were term infants 
witŁ severe pulmonary illness (table 1). All had 
beer paralysed with pancuronium because of their 
severe respiratory failure. When the criteria for a 
tria on the CW200 were reached a change from the 
conventional ventilator was made. The ventilator 
settings were initially kept identical in order to 
facalicate comparison of ventilator performance. The 
pressure gauges of different models had previously 
been shown to give identical readings for pressures 
up zc 50 cm HO with a water manometer. Arterial 
blozd gases were measured immediately before and 
20 minutes after the change. 

Statistical analysis was by the paired sample t test. 


Table 2. Ventlator settutes, menn arterial 9H, PaCO2, and PaOZFiO; ratio in the hour before and after changing to the 

















CW2C0 ventilator 
Panen: Venictor settings pH PaCO, (kPa) PaO RO; (kPa) 
PIP* PEEP} Rar 
(em H0) (cm H,O! {(mūute) 
Neovent =W200 Neovent CWw200 Neovent Cw200 
3 28 3 6 72 7-3 95 6:3 10-0 11-6 
4 27 4 7T 71 72 103 75 13-3 244 
5 (b)t ky) 3 IC 72 7-24 8-6 6-9 101 137 
6 26 4 7C 71 73 90 5-7 12-0 129 
7 30 2 Te 79 705 10:5 77 36 70 
8 28 2 6C 7:34 7-41 5-3 4-2 40 4-6 
9 24 3 Z 79 70 10-9 8-9 219 178 
11 30 4 T 79 FIS 14-2 9-3 170 22:2 
12 26 3 4C 724 75 6-3 3-7 33 55 
13 24 2 7C 725 746 6-9 49 3-4 71 
SLE W200 SLE CW200 SLE CW200 
2 (att 22 3 7-06 724 110 55 5-0 87 
2 (bt 30 2 70 71 113 8-3 3-1 51 
1 37 4 x 7-15 7-29 10-1 68 11-6 121 
Sechnst Cw200 Sechnist CW200 Sechnist Cw200 
1 26 2 & 7-19 726 8-4 71 80 115 
5 (at 32 4 10 724 742 96 4-0 67 48 
Mean 281 3 T 714 726 9-46 645 
Probabili” <0-001 <0 001 i <0-01 


ct EN AA A EA E 
*PIP=peak inspiratory pressure; {PEEP=positve end expiratory pressw c. : 


Patiems 2 and 5 were studied twihe 
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Results 


LABORATORY EVALUATION 

All three conventional ventilators produced similar 
pressure waveforms at frequencies of up to 90/ 
minute. The inspiratory gas flow through the endo- 
tracheal tube and into the model lung was distinctly 
higher for the CW200 than for the other ventilators 
at identical settings (fig 2). Because of its design the 
CW200 produced a peak inspiratory gas flow rate of 
6 minute, which was much higher than the fresh gas 
flow (2 I/minute). For the other conventional venti- 
lators the peak inspiratory flow rate did not exceed 
3 minute and was less than the fresh gas flow 
(7 Vminute). The high insprratory gas flow for the 
CW200 meant that the time required to reach the 
target lung pressure, and therefore to deliver the 
desired tidal volume, was less than for conventional 
ventilators. This 1s reflected in the slope of the ‘lung’ 
pressure profile, giving ıt a ‘square’ pressure plateau 
at low frequencies and higher ‘lung’ pressure at high 
frequencies. The higher ‘lung’ pressure meant that, 
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for the same airway opening pressure, the CW200 
delivered larger tidal volumes to the model lung at 
frequencies over 60/minute. 

When we tred to mimic the CW20U by using a 
Sechrist ventilator at a fresh gas flow of 20 I/minute 
(with expiratory assist), although the circuit and 
‘lung’ waveforms improved, they remained 1nferior. 
In particular, the pressure plateau was less ‘square’ 
and at ‘lung’ level, the fall in peak pressure at high 
frequencies was still greater than with the CW200. 


CLINICAL EVALUATION 

The CW200 ventilator was easily adapted to a 
standard breathing circuit as used on our ward. The 
mean arterial pH, carbon dioxide tension (PaCO2) 
and ratio of oxygen tension to inspired oxygen 
fraction (PaO,/FiO.) in the hour before the change 
from conventional ventilation to the CW200 was an 
index of the severity of respiratory failure (table 2). 
Using identical settings the change resulted in 
lowering of PaCO, and umprovement ın pH on every 
occasion, and increase in PaO,/FiO, ratio on 13 out 


Ventilator frequencies (per minute) 
60 






75 


Flo 0 
(l/minute) 
75 

















Fig2 Gas flow and pressure in the model lung at several frequencies for the CW200 and Sechnst mechanical ventilators 
The conventional ventilator failed to deliver the pre-set peak inspiratory pressure at a frequency of about 60/minute, the 
CW200 began to fail at about 90/muinute Inspiratory flow rate was higher at all frequencies with the CW200, expiratory flow 


rates were similar for both ventilators 
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of 15 secesions. One >? the two infants whose 
PaO./FiO; ratio fell had bee- hyperoxic (as well as 
hypercapnic) on convertional ventilation In the 
other infant the small decine in oxygenation had to 
be compazed with an adcrediable improvement in 
PaCO, “h2 mean charges in PaCD, and PaO./Fi02 
were highly significant (p<0-001 and <0-01, re- 
spectivel/ In the three 2ases in which the indica- 
tion for shange was persistert hypoxia (patients 8. 
12, 13), im>rovement in oxygenation and PaO,/FiO. 
ratio occurred in all three. 

Five irfants died, four in tke neonatal period and 
one severe! months later due ~o chronic lung disease 
(bronchcpulmonary dys2.asiz) (table 1). Necropsy 
performec on three infants shcwed evidence of 
hyaline membrane disezse vith interstitial emphy- 
sema (PE); it confirmec alveolar haemorrhage in 
one infant (patient 8), acd severe bronchopulmon- 
ary dysplasia with alveola- haemorrhage ın the other 
two (pétierts 2 and 5). T-echeal lesions were evident 
in all thrae, ranging from partial desquamation and 
squamots metaplasia (pahen: 2) to severe excoria- 
tion (pacients 5 and 8) 

Eight infants developed signs of pulmonary air 
leaks (PIE and pneumcthoraces:. The occurrence 
of seven of them preceded the use of the CW200. A 
single pneamothorax occurrec while patient 7 was 
being weared off the CW200 ventJator. In addition, 
five infanzs developed ckronc oxygen dependency 
for three weeks to four months after treatment on a 
ventilator. At the time Cf wn-ing zhe youngest of the 
survivors in our series was 3 months old whereas the 
oldest was 13 months: Nore of them required 
ambulart oxygen treatment at home. There was no 
clinical 2v.dence of upper airway problems among 
the survivors. 


Discussion 


This valveless ventilato- is novel in that the dnving 
force for lung inflatina 1s provided for by a 
pneumatic piston. Provided that the fresh respira- 
tory gas flow 1s more than trice the minute volume 
(greater taan about 50) mbkg/minute even at the 
highest frequencies of ventilation) and the internal 
volums of the breathing circ1it between the driving 
jet and the endotrach2al zube is more than the 
patient’; > dal volume, tne driving gas does not enter 
the patiznt’s pulmonar sysi2m and therefore need 
not be ccuditioned. With the high peak inspiratory 
gas flow 77e CW200 is >articularly advantageous at 
high freqrencies of venation over 60/minute when 
the inspiretory time is imevitebly short. In this study, 
it was asssssed at relatvely high frequencies (table 
2), at which our laboratory studies had shown con- 
ventional ventilators ic 3e failing (fig 2). At lower 


frequencies the CW200 ventilator was no more 
effective than the existing ventilators. 

For conventional ventilators the driving force for 
lung inflation is denved from the build up of 
pressire in the breathing circuit due to obstruction 
of the gas exit during the inspiratory phase while 
respiratory gas flow continues. During this time the 
gas ir the breathing circuit 1s compressed, and then 
1s discharged during the expiratory phase without 
actualy contributing to the tidal gas exchange. This 
part of ‘wasted’ tidal volume is known as compress- 
ible volume. Its presence reduces the rate at which 
the target inspiratory pressure is reached at the 
onset or the inspiratory phase and therefore reduces 
the trme available to deliver the tidal volume. Any 
leaks :r. the circuit will reduce the filling rate even 
more. Our experimental results suggested that the 
CW2 behaved as if the compressible volume were 
low “ts mode of operation would be more capable 
of overcoming minor leaks in the breathing circuit 
that were due to worn humidifier seals or endo- 
trachzal tube leakage. On the other hand, if there is 
a ma or leak in the fresh gas supply limb, or ıf the 
latter tecomes accidentally disconnected, the un- 
condttioned driving gas can inadvertently reach the 
patient's pulmonary system. 

When attempts are made to use a conventional 
venti ator circuit at high frequencies, a higher gas 
flow nto the breathing circuit 1s often used in order 
to compensate for large compressible volumes. This 
manceuvre creates two further problems. Firstly, a 
high gas flow may exceed the output of the 
humciifier for conditioning of the respiratory gas; 
this Eads to adverse consequences ın the patient’s 
airwzys. Secondly, the resistance to high gas flow 
through the exit valve may result in unacceptably 
high PZEP with its attendant undesirable effects. 
Although this circuit PEEP can be eliminated by an 
expiretory assist device, this has little effect on 
intrirsic PEEP at alveolar level 

With the CW200 ventilator the inflation pressure 
is nct dependent on the flow rate of the fresh 
respica:ory gas. Changes ın ventilator pressure and 
frequency to meet the changing conditions of the 
baby can be made easily without any need for 
adjustment of fresh gas flow rate. The low fresh gas 
requxrement means there 1s less wastage of respira- 
tory zas and its conditioning is less dependent on the 
outpat of the humidifier, which may be less than 
adeqiate.’ Unlike the blow off valves of conven- 
tional ventilators whose escape pressure is not 
alwazs precise the CW200 is open to atmosphere 
throughout the respiratory cycle It is therefore 
intrizsically very safe, as the driving gas always flows 
back tc atmosphere once the pre-set pressure in the 
breathing circuit is reached. 


There are practical and ethical difficulties in 
designing a clinical trial of mechanical ventilation in 
conditions of acute respiratory failure. A cross over 
study was not possible as the response to the CW200 
ventilator was so obvious in all cases that it would 
have been unethical to return these infants ım- 
mediately to the conventional ventilation. Under 
these circumstances statistical analysis is of less 
value than the power of clinical observation. We 
cannot say whether, by using the CW200 from the 
outset, it might have been possible to prevent the 
development of severe respiratory failure. These 
infants, having shown improvement ın blood gases, 
were kept on the CW200 until the ventilatory 
requirements could be sufficiently reduced and 
conventional ventilation was considered adequate, 
though two infants subsequently developed respira- 
tory failure again after returning to conventional 
ventilation. 

Our study has clearly shown that this new 
ventilator ıs superior to that of conventional 
pressure-limited time-cycled mechanical ventilators 
for infants with severe lung disease, especially when 
relatively large compressible volumes are present in 
the circuitry. The umprovement in blood gases 
brought about by this ventilator was often followed 
by improvement in the patient’s general condition, 
although five out of the 13 infants subsequently 
died. A further five who developed chronic oxygen 
dependency all had evidence of pulmonary intersti- 
tial emphysema before they were put on the CW200 
ventilator. The high pulmonary complication and 
mortality rate in our series reflects the severity of 
their underlying lung disease. Only one new episode 
of air-leak occurred during the tral of this ventila- 
tor: as patient 7 was being weaned off the ventilator. 

There have been numerous reports of local 
tracheal complications with neonatal high frequency 
jet ventilators.*° These are thought to be related to 
the fact that the ‘jet’ was close to the patient’s 
airway and that adequate conditioning of the res- 
piratory gas was difficult to maintain. Although the 
CW200 utilises an air jet to provide the force for 
lung inflation, it functions as a pneumatic piston. 
The output from the jet only pushes humidified 
respiratory gas into the breathing circuit and not 
directly into the patient’s airway. Tracheal lesions, 
nevertheless, were observed in all three infants who 
underwent necropsy examination. This suggests that 
mechanical factors other than the inadequate con- 
ditioning of respiratory gas alone have a role in the 
aetiology of these lesions. 
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The improvement in blood gases brought about 
by the use of this new ventilator seems likely to be 
due to delivery of larger tidal volumes in these 
infants who, in general, had low lung compliance 
and high airways resistance.® The waveforms shown 
in fig 2 suggest that at higher frequencies the mean 
‘lung’ pressure was higher with the CW200; this 
could contribute to better oxygenation. It is also 
possible that high initial inspiratory gas flow rates, 
which we observed in the model lung, lead to 
unproved CO, scavenging from the lungs. 

In conclusion, our preliminary uncontrolled study 
has shown that this new valveless infant ventilator 
was more effective than conventional ventilators in 
providing mechanical ventilation to newborn babies 
in severe respiratory failure. Prospective, controlled 
studies will be needed to ascertain whether deter- 
iorating respiratory failure can be prevented by its 
use, and to determine what influence it has on 
airway complications and mortality rate in such 
infants. 


The expertise of the nursing staff of the neonatal unit was an 
essential factor in the success of the project We are grateful to 
Professor JS Wigglesworth for his valuable comments 
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Observation of spontaneous respiratory interaction 
with artificial ventilation 


A GREENOUGH AND F SREENA_L 
Department of Child Heclth, King’s College Hospital, Dermark Hill, London 


SUMMARY To compare the accuracy of clinical observation and detailed respiratory recordings 
in identifying infants at high nsk cf developing pneimothoraces 10 infants, with idiopathic 
respiratcry distress sw-drome, were studied at three different ventilator rates. All infants with 
synchrorcus respiratio 1 at fast rates were correctly idertified by clinical observation. The clinical 
signs used to identify ‘high risk’ iateractions—that is, active expiration and asynchronous 
breathing—were obvicus respiratory efforts and a fa lure of improvement in oxygenation at 
increased rates. These 2-itetia enabled correct identification of ‘high risk’ respiratory patterns on 
15 (88% | of the 17 stud occasions. These clinical criteria were then used as criteria for selective 


paralysis; no infant develcped a pkheumothorax during ventilation. 


Spontanzous respiratory =ffor-s during mechanical 
ventilatiom in preterm cnfaits have been in- 
criminated in the development of pneumothorax. * 
Consequeazly attempts have zeen made to reduce 
the incicence of ar leaks by using paralysing drugs; 
this was unfortunately uasuccessful.'> A possible 
explanaticn for this failure was zhe lack cf selection 
of infants included in the szudiz2s. Preterm neonates 
breathe im one cf four distinct mteraccions with 
artificial ventilation. Twc of *hese—syachronous 
respiratiom’ and provoked augmented inspirations® 
—are advantageous. Inhid:tior of such teractions 
by paralysing drugs, whia reduces ther positive 
contribution to gas exchange could increase the 
need for ventilation and hence result ic pneumo- 
thoraces. Only one pattem of respiration—active 
expiraticn—was found to be significantly associated 
with the development of pn2umothorax * When 
infants showing only this msteraction were paralysed 
a highly significant reduction m the incidence of air 
leaks resulted.” 

Detection of active expiraion needed sophis- 
ticated respiratory recordings utilising expensive 
equipment and expertise to obtain the -ecordings 
and for their interpretation ’ It was thus desirable to 
be able to identify accurazely such high r sk infants 
by clinical observation alore. This was attempted in 
a subsecuznt triai.? The criteria for selection for 
paralysis included ‘strugglrg against the ventilator.’ 
Unfortunately, although selectve paralysis again 
produced a significant reduction in the inzidence of 


air leaks,® the magnitude of effect was less notice- 
able than m the previous study.’ This was possibly 
due to the less accurate method of detection of high 
risk irfants. 

We aad previously noticed that comparison of the 
respiretory efforts of infants at two different venti- 
Jator rates enabled more reliable diagnosis of their 
interaction with artificial ventilation. The accuracy 
was improved if changes in transcutaneous oxygen 
concer trations were also considered. Infants whose 
respiretory efforts became less obvious at the faster 
rate in association with an upwards trend in trans- 
cutaneous oxygen concentrations were accurately 
descnited by the nurses as fighting the ventilator at 
the lower rate and synchronously respiring at the 
increased frequency. The purpose of the present 
study was to investigate whether, by studying infants 
at a series of ventilator rates, it was possible by 
clinica observation alone to identify correctly 
infants who would benefit from paralysis. 


Patien-s and methods 


Ten infants with a clinical diagnosis of the idiopathic 
respiretory distress syndrome were each studied at 
three different ventilator rates. Their mean birth 
weight was 1037 g (range 630-1500 g), and their 
mean zestational age was 27-5 weeks (range 25-31 
weeks . Their mean age at the time of study was 
19 hours and all were less than 3 days old. The 
infants were receiving intermittent positive pressure 


168 


Observation of spontaneous respiratory interaction with artificial ventilation 169 


ventilation (IPPV) by Sechrist ventilators. Before 
the study the ventilator rate was 30 breaths/minute. 
No infant had a pneumothorax or was receiving 
paralysing or sedating drugs at the time of the study. 

Each infant was studied in huis or her incubator 
while receiving full intensive care. The infants were 
ventilated at a succession of rates of 30, 60, 30, 120, 
and 30/minute, each rate being maintained for 
20 minutes. There were no other changes in 
ventilator settings, mean airway pressure (MAP) 
was kept constant at the increased rate by altering 
flow as necessary. At the initial period of 30 
breaths/minute and at 60 and 120 breaths/minute the 
infant’s respiratory interaction to ventilator inflation 
was recorded independently by two observers. One 
observer (AG) used detailed respiratory measure- 
ments’ and the other (research sister FG) used 
clinical observation and trends in transcutaneous 
oxygen. The two observers were unaware of each 
others results 

Respiratory efforts were recorded by an oeso- 
phageal balloon and catheter system attached to a 
pressure transducer (Validyne range +50 cm H20) 
A pneumotachograph (Mercury F10L) attached to a 
pressure transducer (Validyne range + 2 cm H20) 
was placed between the endotracheal tube and 
ventilator circuit and recorded flow changes both 
due to the infant and the ventilator. This signal was 
electronically integrated to give volume (Integrator 
model No 13-4615-70). Ventilator pressure changes 
were recorded from the infant’s side of the pneumo- 
tachograph (Validyne pressure transducer range + 
50 cm H20). All the pressure transducers had a 
similar frequency. of response, 63% rise time of 
6 milliseconds, shown by a balloon burst exper- 
ment. Ventilator and oesophageal pressure, flow 
and volume changes were all recorded simul- 
taneously on a Polygraph (Gould 2800S). The 
infant’s respiratory interaction with the ventilator 
was determined by analysis of the last 10 minute 
portion of the 20 minute recording at each ventilator 
rate. 

The observer blind to the respiratory recordings 
but aware of the ventilator rate made a clinical 
judgment of the infant’s interaction with positive 
pressure inflation. This was based on observing the 
number of respiratory efforts in relation to venti- 
lator frequency, the direction and magnitude of 
chest wall movement with relation to the ventilator 
cycle, and changes in transcutaneous oxygen with 
alteration in ventilator rate. Transcutaneous oxygen 
was monitored (Draeger Oxymeter) throughout the 
study. The trend of change in transcutaneous 
oxygen was assessed by companion, at each venti- 
lator rate, of the average recording of the first and 
last five mimutes of the 20 minute period. 


At each ventilator rate the infant’s dominant 
respiratory interaction with the ventilator was 
placed into one of three groups. The dominant 
interaction was that shown on more than 80% of 
ventilator breaths. 


(1) SYNCHRONY 

(i) Respiratory recording: spontaneous 
inspiratory efforts coincided with the start of 
every or every second ventilator inflation. 
(i1) Clinical observation’ chest wall move- 
ment (upward deflection) occurred synchro- 
nously with ventilator inflation. As the rate 
was increased it became more difficult to 
distinguish chest wall movement due to the 
infant’s respiratory efforts or positive 
pressure inflation. Supportive evidence was 
an upwards trend in transcutaneous oxygen 
partial pressure at the increased rate. 


(2) ACTIVE EXPIRATION 

(1) Respiratory recording: during positive 
pressure inflation the oesophageal pressure 
recording showed the infant to be in 
expiration and this was associated with an 
expiratory flow.’ 

(ii) Clinical observation: poor chest wall 
expansion or a downward movement of the 
chest wall during positive pressure inflation. 
Supportive evidence was a failure to improve 
transcutaneous oxygen partial pressure by 
mcreasing ventilator rate. 


(3) ASYNCHRONY 

(i) Respiratory recording: the infant ex- 
hibited neither synchrony nor active expir- 
ation and/or spontaneous breaths occurred 
through out the ventilator cycle. 

(it) Clinical observation: spontaneous respi- 
ratory efforts had a poor relation to the 
timing of ventilator inflation. Despite the 
increasing ventilator rate the infant’s respira- 
tory efforts were obvious and often distinct 
from chest wall movement due to positive 
pressure inflation. Supportive evidence was 
that an increased ventilator rate was not 
associated with an improvement in trans- 
cutaneous oxygen partial pressure. 


To assess the accuracy of clinical observation in 
determination of the type of respiratory interaction, 
at the end of the trial, comparison was made of the 
results of the two observers for the 10 infants at each 
ventilator rate. 

On completion of the study infants with synchro- 
nous respiration were subsequently ventilated at the 
slowest rate at which this was achteved.'° At fast 
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rates both asynchrony and active expiration had 
previous. been used :vccessfully as criteria for 
selective Daralysis to reduce zhe ircidence of 
onzumo‘horaces.!° As g 2onsequence those infants 
continuing to show either irteraction at increased 
veatilatcr rzquencies, W1 by respiratory record- 
ings, were paralysed!’ end s1>sequently ventilated 
at 60 brectis/minute 


Results 


Respira-cry recordings >nficmed that most infants 
(e-ght out 22 10) were act-vely expinng et the slowest 
rate. As ventilator rate was imcreased irfants tended 
to breathe in synchrony with the:r ventilator; seven 
out of 1D at 120/minute itate 1). 

Wher the results from the scudies at all three 
ventilator rates were examined, clinica observation 
ecrrectly sdentified all IZ oczasions on which infants 
were synchronously respiring with their ventilator 
(table 2). No infant breethicg esther s~nchronously 
or asynch-cnously during ventilation was incorrectly 
identified as actively expiting by cLmical obser- 
vation A change to syazhronous respvation at the 


Table 1 spontaneous repiratcry interaction with positive 
pressure irfiation at differeut ventilator rates 


Veralator rate (breaths/minute) 


30 66 120 
(a) Respinetcry recordings 
Actre expiration 8 4 1 
Synchrony 0 6 7 
Aayrcirony 2 G 2 
©) Cinca observation 
Actie expiration 5 Q 0 
S-mnchzony 1 7 7 
synchrony 4 3 3 


The number of study occasicus on wuch particu-ar interaction was 
eather (£) recorded or (b) otserved 1s given at cesh ventilator rate 


Table 2 Comparison of the two observers results at each 
ventilator rate 





Vernmlator rate (>reaths/minute} 





30 69 120 
Interactor 
Acne =xpiration 5 {8) 8 (+) 0 (1) 
Acie 2xpiration 
cr asynchrony 9 (10) 3 (-) 3 (3) 
Sytcarcny 1 (9) 7 () 7 (7) 





Obdservatrens made with the help cf respiratory recordings are in 
parentheses observations baad to respicatory recordings are not in 
parentheses 


increased frequency was associated in all cases with 
an improvement in transcutaneous oxygen concen- 
traticn (mean change 12 mm Hg, range 8-22). 

Or only five of 13 occasions during which infants 
were actively expiring was the interaction correctly 
identified by clinical observation, giving a sensitivity 
of 3&% (table 2). At the slowest ventilator rate of 
30 b-eaths/minute, five of the eight infants were 
correctly identified as actively expiring. At the faster 
ventilator rates, 60 and 120 breaths/minute, no 
infart actively expiring was identified by clinical 
obsecvation, but six of the seven infants were 
labelled as asynchronous. Inclusion of asynchrony 
and active expiration as one group improved the 
sensitivity of clinical observation to 88%. Clinical 
observation correctly identified infants breathing in 
one >f these two interactions on 15 of 17 occasions 
(tabe 2). 

Three infants failed to achieve synchrony at any 
ventlator rate. As they continued to breathe 
asynchronously or actively expired they were 
paralysed after completion of the study. None of the 
other seven infants were paralysed during subse- 
quert ventilation and during the acute phase of their 
respiratory illness the ventilator rate remained 
unchanged. Although non-paralysed infants were 
not -estudied, as none of the 10 infants developed a 
pneamothorax, this suggests that if the appropriate 
fast rate of ventilation is chosen synchronous res- 
piration is a stable interaction during the acute 
phase of the respiratory illness. 


Discussion 


These results confirm that active expiration is 
common particularly among immature infants who 
are ventilated at slow rates.” When the ventilator 
Tate 1s increased synchronous respiration tends to be 
indiced and active expiration prevented.'° ? The 
faster ventilator rates more closely mimic the spon- 
tanzous breathing frequency of infants suffering 
fron the respiratory distress syndrome and hence 
are more likely to mduce synchronous respiration." 

Clinical detection of active expiration was only 
partially successful and particularly unsuccessful at 
faser rates. If, however, active expiration and 
asynchrony were classified together, clinical 
observation correctly identified infants belonging to 
this group on 15 (88%) of 17 occasions and no infant 
was incorrectly placed in this combined group. Thus 
if the criteria used for paralysis was a clinical 
observation of either asynchrony or active expira- 
ticn, this would ensure inclusion of most infants at 
hignest risk of developing pneumothoraces; but 
equally importantly no infant would unnecessarily 
be. paralysed. 
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Clinical detection of respiratory interaction was 
facilitated by observing trends m transcutaneous 
oxygen partial pressure with increased ventilator 
rate. All infants changing to synchronous respiration 
at the faster frequency had improvements ın trans- 
cutaneous oxygen, as would have been predicted 
from our earlier results.* The combination of 
‘obvious’ respiratory efforts and a lack of improve- 
ment in transcutaneous oxygen at increased rates 
improved the accuracy of detection of infants 
asynchronous or actively expiring at the increased 
frequency and thus at high risk of developing 
pneumothoraces. These results suggest clinical 
observation of the infant’s respiratory efforts and 
trends in transcutaneous oxygen monitoring, pro- 
viding the infant is studied at different ventilator 
rates, can readily identify most infants who would 
benefit from paralysis. 
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Increasing mzdical turden of child abuse 


A SHARMA AND R SUNDERLAND 
Children’s Programme, Sp-1ngields, Birmingham 


SUMMARY Curing the Jecade Jacuacy 1976 to December 1985, as a result of increased public 
awareness, tie numbers of reported “but not proved) cases of abuse to children living in South 
Birmingem increased tautyfold; the incidence of detected and proved cases of abuse increased 
fourfold. Th2 increase +as principally due to bruises, scalds, and neglect. The numbers of serious 
fractures and brain injucies did not imcrease. The first case of sexual abuse was reported in 1981 
and this was followed >y a subsequent rise in the detection rate. The combination of increased 
reporting. iacreased ircidence of proved abuse, and tne necessity for increased supervision of 
families anc interventon has created a serious burden on the child health services that may 
necessitate a reduction in services to other children. Alternative ways of tackling the problems 
of child abuse may Feve to be introduced, but they may have unwelcome consequences. 


Violence. against infants and childrer has been 
recorded th-oughout bstory. Carwin. postulated 
that one zould correlate the beginning of human 
civilisation with the recording of infancicide.'! The 
reported mczidence of child abuse varies with 
definition and is thovght to be always under- 
estimated. It is generaly accepted in Britain that 
one in 1000 children is s2verely injured and one in 
10 000 killed by child abuse each yezr.? 

The publi started to tecome aware Df the size of 
the prcblem after Kerpe used the intentionally 
emotive ph-ase ‘battered baby syndrome’ in 1962. 
Despite better detection rates and attempted 
prevention, however, r2Jorts of Zatal non-accidental 
injuries fron the genera. public gave tke impression 
that there aad been aa increase in severe physical 
abuse that could be ccr-elezed with cLanging social 
conditions. 

Child atuse is ofter 30 Forrizying that there is a 
natura. pudlic reactior to civert services to investi- 
gate, treat, or prevent t. With finite resources this 
cannot be done without reducing cr redeploying 
othe: chidren’s hezlth services. A discussion 
document from the Department œ Health and 
Social Secunty (DHSS) recommended changes in 
procedure but suggestec that these could be 
achiaved within currert staffing and budget limits.* 
The present study wes undertaken tc find out if, in 
one urban health distnet, there bad Deen an objec- 
tive chanze in the range cf child abase and also to 
see if there had beer any changes in the type of 
medical work load. 


Subjects and methods 


All evailable records were examined of abused 
child-en living in the area covered by the South 
Birmingham Health Authonty that had been 
detected for the period January 1976 to Decem- 
ber _985. These records were held by community 
health doctors, health visitors, paediatric 
warcs, the National Society for the Prevention 
of Cruelty to Children (NSPCC), and the social 
serv ces. Children first identified in other health 
districts were included, but residents from outside 
the area but identified within it were not. 
Details of the referring source, the child’s age, sex, 
soc#l background, and injunes were abstracted. 
Incidences are presented as the number of cases 
per thousand children aged 0-15 living in the 
area. 

Cases of injuries that were not adequately 
explained but which were not proved to be abuse, 
anc unsubstantiated reports from the public about 
possible abuse, were not included. Because of the 
senousness of a positive diagnosis for the family, 
anda missed diagnosis for professionals, all these 
cases took a considerable time to investigate The 
number of cases increased from 15-30 a year in the 
1970s, to 450 in 1986. About half were found to be 
incorrect’ or malicious after initial inquiries—for 
example, a child was anonymously referred as being 
systematically starved when (after lengthy en- 
ques) it transpired’ that the mother’s sister was 
acaoyed at not having received a birthday card and 
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knew that a referral alleging child abuse would 
meconvenience the family. 


Results 


The numbers of children abused, total numbers at 
risk, and annual incidences are shown in table 1. 
Over the decade there was a fourfold crease in 
cases of proved abuse. This occurred at a time when 
the total population of children was falling. During 
the same period there was an even greater increase 


Table 1 Numbers and rates of abused children within 
South Birmingham Health Authority 1976-85 





Year Child No of Rate No of 
population cases of conferences 
abuse 
1976 59 309 2 037 29 
1977 59 800 2 0-37 28 
1978 56 000 18 032 31 
1979 54 100 22 041 52 
1980 53 000 7 051 52 
1981 51 414 23 045 40 
1982 51 545 16 0-31 28 
1983 50 952 25 0-49 46 
1984 50 457 61 121 123 
1985 50 145 83 1-66 154 


Table 2 Type of injury and source of detection 


Increasing medical burden of child abuse 173 


in the associated medical workload, as indicated 
indirectly by the increase ın the number of case 
conferences. Each lasted one to two hours in 
addition to the time taken ın preparation and follow 
up, and was attended by an average of four health 
authority employees. 

Table 2 shows that there has teen no major 
change ın the pattern of injury; soft tissue injuries 
(including bruises and burns) still constitute most of 
the abuse. The numbers of severe injuries (including 
fractures and brain damage) have not increased but 
cases of neglect have increased from two to 22 The 
first case of sexual abuse was reported in 1981, and 
there has been a subsequent rise, though the 
incidence is still below that reported from other 
parts of the country.“ It ıs not clear yet whether the 
actual incidence or the rate of detection is low. 
There is local anxiety about a perceived failure to 
achieve some notional national norm. Schools and 
nurseries have responded to a training programme 
with an increasing, and increasingly early, rate of 
detection. Health visitors continue to play a vital 
part ın the detection of the abuse of preschool 
children. 

Table 3 shows the biological and social character- 
istics of the abused children. Both sexes were 
equally prone to abuse. In keeping with other 




















Year 
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
Type of injury 
Soft tissue 16 13 11 16 16 13 6 14 33 51 
Serious 4 3 3 3 1 1 3 3 4 5 
Neglect 2 6 4 3 10 8 6 8 20 22 
Sexual abuse — — — — — 1 ] — 4 5 
Source 
School 8 7 9 5 6 8 4 3 22 36 
Social worker — — — 1 1 2 1 Fi 4 7 
Health visitor 3 4 2 5 4 4 4 6 10 11 
Hospital yi 5 6 5 8 6 4 4 19 10 
Other 4 6 1 6 8 3 3 5 18 
Table 3 Social and biological characteristics of abused children 
Year 
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
Boys 15 10 7 15 13 5 il 13 31 42 
Girls 7 12 11 7 14 14 5 12 30 41 
Age <4 years 9 13 8 14 14 12 9 16 29 28 
First child 13 10 11 14 14 14 11 11 42 39 
Single parent 6 7 4 5 7 5 3 10 21 23 
Mother aged <25 years* 8/17 9/13 10 17 15/23 12/17 912 10 19/37 23/58 





*Mother’s age not always recorded 
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studies,° 7 tke first child m a young famuy is more 
likely to be abused, especially uncer the age of 3 


Discussion 


The fourfcH increase ir the ncidence of proved 
child abuse in South Birminzham dumrg the past 
decade is partly associated wth increasing public 
awareness znd reporting and t has occurred when 
the total population of children was falling. This 
may indicate a worrying .acrease in chilc abuse that 
may get even worse a the birth rate increases. 
Unemployment within the area increased by 50% 
between 1£81 and 1986. Theze was a disproportion- 
ately high rate of households with sinzle parents, 
and the illegitimate birtL rate was 27% >f all births. 
High migration increases the difficulry of main- 
taining contact with farcihes at msk ard each new 
family tak2s time to identif, and understand. Even 
without th2 problems of child abuse or meglect, such 
social dep-ivation places a ccnsiderabl2 burden on 
staff working in child health. 

The werkload associated vith the “ollow up of 
cases of proved abuse Fas lec to some bf our health 
visitors raw spending xp to 25% of tneir working 
week on <ases of child abuse. Cn ave-age, 10% of 
our health visitors’ tim2 is spent on in~estigating or 
monitorirg such cases. Tois type of work is 
unpleasant and may be chensing health visitors into 
social poicemen/women. The relative decrease in 
the numter of serious Injures (table 2) may reflect 
at least partially the success of tie policy of 
increasec support for igh nisk families, especially as 
a consecuence of the 1980 Childrem and Young 
Persons Act. A simila- fall ia cases of serious abuse 
was reported from Soth G.amorgan between 1972 
and 1982 which contrasts w-th the experience in the 
north west of the United States of Annerica, where 
there wes an increase in s2r10us injuries during the 
early 1270s.° A report from Bredford however, was 
pessimistic about the effectiveness of the current 
policy <¥ intervention. 

Successful prevention requires recognition of the 
circums-ances whick ad families to ceprivation and 
abuse. There are some whc believe taat the welfare 
state hes created a subclzs; that can only better its 
lot >y snking furthe> in o-der to ottain additional 
provisicn.'! Certainly the cuickest way to get a child 
into some municipal zurseries is by holding an abuse 
case ocnference. Al ernztve methods of rectifying 
poor parent care are urgently required Reproduc- 
tion is our main biological function and it is 
therefcre of concerr the: nany educational author- 
ities assume that the s«ills of parenthood are 
instinctive and do n=t need to be teught. More and 
better use could iso be made of contact with 


medical and other professional people when there is 
not a causis. During the antenatal period mothers are 
particclarly receptive to advice about child care; 
perhaps antenatal classes should devote more time 
to teaching them about caring for the baby and less 
to the actual conduct of the confinement. 

It may also be necessary to reconsider whether the 
accepted (sociological) model of child abuse is 
correct An alternative biological explanation has 
statist.cal support. !? Lower animals are more kindly 
dispo:ed to their genetic kin than towards others of 
their species, and it 1s similar with humans. The ratio 
of un-elated to related assailants in murder cases 15 
10:1. Children are most often abused or killed by a 
non-tlood relative, mfanticide ıs rare, and not 
dependent on the mother’s marital state, but is 
inversely related to her age.'* Older mothers may be 
restrained from abusing their children because of 
their decreasing fertility. Infanticide and child abuse 
may >e a primeval response to unpropitious circum- 
stances. Lactating hamsters eat their young if the 
nest is disturbed. 

If this biological model is correct then there are 
two immediate consequences. Firstly, the environ- 
ment in which young unsupported families are 
housed must assume a higher pnority but, so that 
this is not misused, such provision might include 
removal of some parental rights. Secondly, those 
children who cannot be discouraged from indulging 
in sexual experience must have ready access to 
con-raception until such time as their emotional and 
biological development is in step 

Ia-no condition have the medical and social 
models shown more I:mitation than in the treatment 
of abused children. Those who are least able to 
prctect themselves continue to suffer. ‘Even without 
damage from trauma, even without the associated 
effects of poverty, deprivation, undernutntion or 
negiect, the child cannot be expected to thrive in a 
hoase in which fear of bodily harm 1s an unrelenting 
spectre’.!? These children may one day become 
pacents themselves. It is of great concern that this 
cyzle of deprivation and abuse appears to be self 
perpetuating and that mechanisms for this perpetua- 
ticn appear to be enshrined within our current 
Statutes of child care. 

Increasing detection and support of abused 
children cannot be done with current staffing levels 
and budget limits unless other aspects of child care 
are ignored. 
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Cleft palate and glue ear 


H R GRANT,* R E CUINEY,* D MH MERCER,t AND S LODGE‘ 


*University College Hospital London. and *Queen Victoria Hospital, East Grinstead (Participating 
kospitais: University Colezge Hospital. Londan,-The Hospita’s for Sick Children, Great Ormond Street and 
Queen Elizabeth Hospwx', Ecckney, aid Queen Victoria Hospital, East Grinstead) 


SUMMARY The invariadle presence of otitis media with effusion in children with cleft palate 
aged from 2 to 20 m.orths 5 confirmed in a prospective trial, and the diagnosis was made in each 
case by myringotomy. Treatment planning should take account of this, and long term ventilation 
of at least one ear szex ta be mancatory in order to correct bilateral congenital deafness. Close 
ccoperat-on between o-ologist and plastic surgeon is essential for diagnosis and treatment of otitis 


media in these pazieats. 


The assocation betweer hearing loss and a cleft 
palate 1s well estaoli.hed./+ The hearing loss 
observed in adults wta cleft palate is usually 
conductive and related to scarring, adaesions, and 
perforations of the tynpanic membrane. It is 
suggested that these syacptorrs are late sequelae of 
-untreatec or unresolved middle ear effusions > ° 
Much recent research renzres an oto ogical prob- 
lems in children and infants with cleft palate. 
Various irs cidences of ovis media (OMZ) have been 
recorded,’ è however, the precise inc-dence is not 
established. This is largely cue to methodological 
differences in the studies car cerned, particularly the 
use of dcferent techraques to asses: middle ear 
function. The effects cf OME on hearing, speech, 
and intellectual derelooment Lave aso been the 
subject o chnical reseazch.’ 1° Thus et the present 
time it se2ms importani to eszablish th= incidence of 
OME in children w.th cleft palate, and it is 
important to decide wi2ther early and active treat- 
ment of middle ear effasioas will prevent or mini- 
mise the long term. ctolegical and cevelopmental 
sequelae 

In 198 a multicentre prospective tral was estab- 
lished a-Tour hospitals with both plast.c surgical and 
ear, nose, and thro units: University College 
Hospital, London, Tre Hespitals for Sick Children 
(Great Ormond Street, and Queen Elizabeth Hos- 
pital, Hackney), and tie Queen Vicora Hospital, 
East G-instead. In this trial myrngotomy was 
performed for all caild-en with cleft palate irrespec- 
tive of previous otclogtcal tindings. W hen OME was 
confirm2d one ear only was ventilaced, thus each 
child provided a venilated and a non-ventilated 
(contrch ear. The mam aim of tke trial was to 


answer these questions: (1) What is the incidence of 
OME in cleft palate children? (2) What 1s the effect 
of palate repair on subsequent eustachian tube 
funcrion? (3) Are there any advantages ın early long 
term ventilation of the middle ear? This report 
concentrates on the first of these questions only. 
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Patients and methods 


Cooperative otological and plastic surgery was per- 
formed at each participating hospital to mimimise 
admissions and anaesthetics. Investigations included 
a formal assessment of cleft defect at presentation 
(fig 1), otoscopic inspection of tympanic membranes 
and impedance measurement, otoscopic examination 
with a microscope, and bilateral myringotomy under 
anaesthetic. All observations were documented and 
a database established using a dBASE 11 data 
management system and an Apple 11E computer. 

With parental consent children with cleft palate 
who were treated in the plastic surgery departments 
of the above hospitals were registered and entered 
into the trial, some at birth, others just before 
plastic surgery 

The child attended the ear, nose, and throat 
outpatient clinic the day before surgery, for oto- 
scopy and tympanometry. (The type of impedance 
meter varied: at the Queen Victoria Hospital an 
American AR85 was available, and at the other 
three hospitals a Graystad GS1 28 was used.) The 
next day, under general anaesthetic, both ears were 
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inspected with an operating microscope, and 
myringotomy and aspiration of middle ear contents 
by microsuction was performed. With OME con- 
firmed by aspiration a long term ventilation tube 
(the protocol recommended a Goode ‘T’ tube) was 
inserted ın one ear at random. For children re- 
admitted for a second examination with a micro- 
scope the above procedure was repeated for the 
non-ventilated (control) ear, and patency of the in 
situ ventilation tube confirmed. 

Otological follow up was maintained to assess the 
patency of the ventilation tube, the state of the ear 
undergoing myringotomy alone, and to monitor 
hearing Early liaison with a speech therapist 
ensured subsequent speech and language assess- 
ment. The trial protocol is outlined in fig 2. 


Results 


By July 1986, 112 children had been registered in the 
study. Fifty five children had undergone examina- 
tion with a microscope and bilateral mynngotomy: 
15 at the time of lip repair, 34 at palate repair, and 
six as a separate procedure (see fig 2). Six children 
had a second examination with myringotomy of the 





Palate alone 





Otoscopic examination with a 
microscope at three months, 
bilateral myringotomy and one 
'T' tube 






Fig 2 Trial protocol *Waith late registration bilateral myringotomy and ventilation of one ear were performed 


at palate repair. 
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Table Ag? et myningotem): el overaticns n 55 children 


Age in morth: — 2 


= 4 5 6 8 
Nos of children — I lz 6 


7 
es, eee 


‘control (non-ventilated: car. Thu: observations 
werz reccrced for 116 ears (E‘laterally a: 55 opera- 
tions and unilaterally at 3» o>eraticns) The table 
shows thz age at mrnngctomy. Age at surgical 
repair vacicd between hospitals and surgeons, but 
on average lip repair was at 2-3 months (range 2-4 
moaths) and palate repair et 13 months range 7-17 
months). 

The Jmznostic rate o° tymmpanometrr in 51 ears 
(55 children) was: no-mal peaked curve, four 
(73%) end flat (type E) curve, 47 (92:2%). Wax 
occluded the externa. aadtocv canal ir 42 out the 
116 ears. which preventec -eliable observation. The 
small number of ears etf=ctively tested by impe- 
daace measurement refects praccical difficulties 
associatec with this :echmique. Tympanometry 
accurately predicted “indirgs at mynngetomy for 45 
out of 51 ears. 

On examination with an operating microscope 
otoscop-c findings on 115-ezrs in 55 caildren (two 
observacicns were mad= in six ears) rere: normal 
tympanic membrane, fix € ears (4-3% ) aad diagnostic 
appearance of OME, 17 ears (922%). Some 
ckildrer with apparen:ky normal tympanic mem- 
branes had effusions at myringotomy; for two 
patients (cour ears) the appezrance of the tympanic 
membranzs was not dccumented. Wh2n confirmed 
by myrimgotomy the-e was a high incidznce of OME 
in 113 Df the 116 eers @7-4%). Three middle ears 
containec no fluid. 

The -ype of fluid aspiceted at mvringotomy ın the 
113 ears with OME wes: serous, ia 11 ears (9:7%): 
mucoic, in 23 ears “(:4%); ‘glue, in 57 ears 
(50-4%); and it was no: -eccrded in 22 zars (19-5%). 
The distribution was ssn lar to thet seen in children 
without a cleft palate ato tave OME. 


Discussicn 


In this typical sample >? children wich cleft palate 
myringo-omies were performed irrespective of pre- 
vious oDlogical findi1g:, aad were aot lumited to 
those children with symptcms. The aze of objective 
diaguos& of OME br ny-ingotcmy. and the 97% 
incidenze reportec berz, merit careful considera- 
tion > -rthermore. had any of the taree ‘dry’ ears 
contaned serous fluxt capable of displacement 
under general anaeschetic the incicence of OME 
would Fave been even higher. 

Too-Chung has scpgested the middle ear is 





tes 


aera‘ed from birth until 4 months of age in children 
with cleft palate.!! This claim is not supported by 
our sidence. In this study no myringotomies were 
perf> med before 2 months of age, and therefore 
the =ate of the middle ear at birth cannot be 
infezezd. OME was confirmed, however, by myring- 
oton from 2 months onwards; this supports earlier 
find-rgs that OME 1s present in very young children 
witk cleft palate, and as it occurs throughout the 
obs:-ved age range spontaneous resolution seems 
unlaesly.8 In addition, Too-Chung’s observations 
relis] on tympanometry, which may not be the most 
appropriate technique for assessment of middle ear 
funzaon i very small children. 

Ix this study the observation rate for tympa- 
noretry was disappomting. For 55 children with 
cletpalate, only 51 ears were effectively tested with 
an ripedance meter. In our experience wax occlud- 
ing: “he external auditory canal, a narrow pliable ear 
carl, or an uncooperative child all mitigate against 
successful assessment. In addition impedance 
meters and technical help were not always available 
at short notice. Thus despite a 90% diagnostic 
reL _bility many children simply could not be tested. 
By contrast the observation rate for examination 
wiz an operating microscope was 100%. 

Many authorities have placed great emphasis on 
impedance testing to confirm or exclude OME in 
chidren with cleft palate and a wide range of 
in=dences 1s reported. Unfortunately many of these 
seres are retrospective and the reliability of this 
texanique cannot be confirmed. Although a dedi- 
ceted impedance meter and technical help in each 
p=stic surgery unit would have improved the 
o> ervation rate achieved in this study, for the 
reasons listed above, we conclude that accurate 
degnosis of OME must rely on otoscopy followed 
ty myringotomy in all children with cleft palate. 

The advantages and disadvantages of inserting 
goommets to treat OME in normal children is 
cxrently a matter of heated debate.!? ° The precise 
z=iology of OME remains uncertain although 
astachian tube function is strongly implicated in 
ctildren with cleft palate.’* Medical treatment of 
Eersisting OME is disappointing. In consequence 
retiable restoration of hearing by surgical interven- 
Mion and insertion of grommets is favoured and 
=ecounts for this procedure being the most common 
2.ediatric operation performed in both the United 
*angdom and North America. 


In children with a cleft palate the climcal picture 
of OME from birth or shortly before is very different 
from that found in children without a cleft palate 
where the peak incidence is between 3 and 6 years of 
age. For the former group the onset of OME and 
associated hearing loss preceeds language acquisi- 
tion and early speech development. Furthermore 
the condition seems to persist throughout infancy 
and early childhood. Thus in addition to risks of 
long term otological sequelae of OME, the un- 
treated child with cleft palate may also suffer 
language, intellectual, and emotional disability as a 
consequence of both early hearing loss and original 
deformity.? Adenoidectomy can play no part in 
treatment of children with cleft palate for fear of 
further impainng velopharyngeal competence or 
exaggerating rhinolalia aperta, and it is also haz- 
ardous in very young children. Active treatment of 
deafness must therefore include ventilation of the 
middle ear on one or both sides, but should logically 
only follow accurate diagnosis. 

If parents accept the need for surgical diagnosis 
and treatment of OME this should not require 
separate anaesthesia because it can be linked to 
surgical repair of the lip or palate, or both, if close 
cooperation between surgeons is achieved. Symp- 
tomatic OME necessitating myringotomy before or 
after plastic surgery may need a further anaesthetic, 
but in our experience the number of children 
requiring this will be small. 

The Shepard grommet may not be the most 
suitable device for maintaining middle ear aeration 
in children with cleft palate because it will be 
extruded on average at 6-6 months,! and recurrent 
OME will necessitate repeated anaesthetics. The 
Goode T tube, on the other hand, has been shown 
to remain in situ for substantially longer periods 
without causing additional tympanic membrane or 
middle ear complications.’ Long term ventilation 
with this type of tube should reduce the incidence of 
the late sequelae of OME including adhesive otitis, 
ossicular damage, and cholesteatoma, all of which 
are particularly evident in untreated children with 
cleft palate.> It is hoped that long term follow up in 
this trial will yield additional information on this 
matter. 
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The members of the Cleft Palate Study are: plastic surgeons JE 
Bowen, IW Broomhead, TD Cochrane, BM Jones, BD Morgan, 
CC Walker, otologists CM Batley, JM Graham, CM Milton, RJ 
Sergeant, and an audrologist SC Bellman The authors kindly 
thank them for their enthusiastic participation, and their advice in 
preparing this report Figures were prepared by the Department of 
Chlmca! Mlustration, Queen Victoria Hospital, East Grinstead 
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Improved diabetic ccntrol in a district general 
hospital cliniz 


J ALLGROVE 
From the Department o? Paediatrics, East Birmingham Hespital, Birmingham 


SUMMARY A clinic foz diaætic children was established in 1983 in a district general hospital to 
coordinate the changeover to a stardard 100 unit insulin regimen. The children’s progress was 
monitored for the next three years. Glycated haemoglobin-A, (HbA,,), measured at the same 
time each year, fell fom a mean (SD) of 15-8 (4:7) to 9-9 (2:6)% over the three years. A 
similar degree of improvement was seen when newly ciagnosed patients were excluded from the 
analysis. This improvemeat was associated with a rise in mean (SD) insulin dosage from 0-89 
(0-29) U.<g/day to 1:27 (0 35) U/kg. day. Good contro: was achieved more easily in children who 
hed been diabetic for less than two years and in those who were prepubertal (particularly boys). 
A combination of isonhane and soluble insulin app2ared to be more effective than zinc and 
sclub‘e msulin in ma staining gooc control. Ten complications of diabetes were noted in eight 
patients From 5-2 ta 12-4 years after diagnosis. 

These results show that setting up a diabetic clinic for children in a district general hospital had 
a bene“icial effect on the cuality of diabetic control ani such improvement may help to reduce tig 


incidence of diabetiz complications. 


During the past decade it has become accepted that 
improwinz the quality >? dicbetiz cont-ol may delay 
the onset of complicat.ons as well as improving the 
wellbemg of patients witout complications. In 
March 1983 insulins o7 a standard 10C unit strength 
(U100: were introduced in Great Br-tain partly to 
simplity insulin dosages and partly to avoid the 
confasion which had <risen from having two insulin 
streng-h: available (4C units and 80 units). 
Changing patients Iom 4C unit and 80 unit 
regimens to U100 isalin m this department was 
under-e=en by one person witk a par-icular interest 
in diab2tes. In settrg tp a chnis for diabetic 
childrea the opportumrty was taken to examine the 
quality >f control at the time of adaussion and to 
study any changes Curing the next three years. 


Patients and methods 


All diadetic children unda- the care of the consul- 
tanis at East Birmxgham and Sclihull hospitals 
were admitted to the cliric. All pacients remained 
nomcelly under the care Df their original consultant 
who was kept informed of ther progress. Newly 
diagnosed patients were also admitzed to the clinic 
and followed up in the same way. 


At each visit patients were measured using a 
Harpenden stadiometer and weighed. A sample of 
urire was taken and tested for the presence of 
prozein, glucose, and ketones. At least once a year 
all patients had a full examination to exclude the 
presence of cataracts, retinal changes, hypertension, 
hepatomegaly, peripheral neuropathy and vascular 
disease. Pubertal development was assessed by the 
mezhod of Tanner’ and with a Prader orchido- 
meter.” Puberty was considered to have occurred in 
gir s if the menarche had been reached (mean age in 
nomal children 13-0 years) and pubic hair of 
Tanner stage IV achieved (mean age in normal 
children 12-9 years), and in boys if they had pubic 
har of Tanner stage IV (mean age in normal 
chidren 14-5 years) and testicular volumes of more 
than 12 ml (mean age in normal children 14-4 years). 

C peptide concentrations were not measured. The 
prevalence of residual 6 cell function, however, is 
alnost 100% in patients who have had diabetes for 
less than two years?* but declines thereafter. 
Patients were therefore defined as ‘established 
dcabetics’ 1f the diagnosis had been made more than 
two years previously and ‘recently diagnosed’ if it 
kad been made within two years. 7 

At most visits a blood sample was taken by 
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venepuncture or finger prick for the measurement of 
glycated haemoglobin A, (HbA;,), fructosamine 
(glycated serum proteins), and blood glucose con- 
centrations The term ‘glycated’ is used throughout 
in preference to the more famuliar ‘glycosylated’ 
because of the non-enzymic nature of the reaction. 
HbA,, was measured by a microcolumn technique 
with m-phenyl-boronate agarose after incubation 
overnight to remove the unstable fraction.° In this 
laboratory the assay has a coefficient of variation of 
4% 1f HbA;c 1s 12%, and 8% if HbA < 1s 5%. The 
method was not changed during the study. The 
laboratory is a founder member of the national 
quality control scheme for HbA,, measurement of 
concentrations. This has shown no appreciable 
longitudinal alteration in results and the quality 
control performance has always been less than one 
SD of the mean for the method £ The normal range 
for HbA; concentration is 5-9% (B Cockrill, 
personal communication), and 10% was the limit 
below which diabetic patients were considered well 
controlled. The results of the fructosamine estima- 
tions are being published separately. 

To compare the efficacy of different insulin 
regimens ‘soluble insulin’ compnsed Actrapid MC 
and Human Actrapid (Novo), Velosulin and Human 
Velosulin (Nordisk), and Humulin S (Lilly), 
‘ssophane insulin’ comprised Human Protaphane 
(Novo), Insulatard and Human Insulatard 
(Nordisk), and Humulin I (Lilly); and ‘zinc imsulin’ 
comprised Monotard MC and Human Monotard 
(Novo), and Humulin Zn (Lilly). By the end of the 
three years most patients were controlled on human 
insulins manufactured by recombinant DNA 
methods. 

All patients were taught to monitor blood glucose 
concentrations at home and given an Autolet 
(Ames) device with which to prick a finger to obtain 
a blood sample. Blood sugar was measured by either 
Visidex H (Ames) or B-M test 144 (Boehringer). 
Monitoring blood glucose concentrations at home 
was only introduced during the first year of the 
clinic; all but five patients accepted that it was the 
best way to monitor their day to day control. 

Apart from one period of six weeks during the 
third year of the study patients were seen regularly 
by the author every three months and more fre- 
quently if problems arose. A dietitian was available 
to give advice but did not see all patients routinely. 
Two district nurses who had been trained by the 
home care team at Birmingham Children’s Hospital 
were available to help manage patients at home, but 
in practice little expert nursing support or super- 
vision outside the clinic was available. Most of the 
education of established diabetics was done in the 
clinic, and that of newly diagnosed patients in 


hospital. Following discharge from hospital the 
patients were seen frequently (weekly at first) until 
it was felt that they and their parents were able to 
cope for longer periods between visits. The author 
could be contacted by telephone most of the time 
and steps were taken to ensure that all patients had 
access to a telephone. Dietary advice was given 
according to current British Diabetic Association 
recommendations and total intakes of calories were 
adjusted to try and maintain an ideal body weight 
for height. Parents were instructed to alter their 
child’s insulin dose in order to prevent appreciable 
hypoglycaemia or recurrent hyperglycaemia. 

A record of type of insulin dosage, frequency of 
administration, and calculated dosage related to 
body weight was made and entered into flow sheets 
together with height, weight, and HbA,, and blood 
glucose concentrations. 

Assessment of obesity was made using the for- 
mula’ 

(actual body weight/actual body height) x (50th 
centile height for age/50th centile weight for age) x 
100. 

This formula overestimates obesity in tall children of 
appropriate weight but enables valid longitudinal 
assessment of obesity to be made. A value of greater 
than 120% indicated clinically important obesity. 
Three children who were also being treated for 
hypothyroidism were excluded from consideration 
of the effect of the increased dose of insulin on body 
weight. 

HbA. measurements were made for all patients 
at their first visit to the clinic between Apml and 
June 1983. To avoid the effect of seasonal variations 
in HbA,, concentrations,® results of measurements 
made during the three months April to June were 
used for comparison each year. If more than one 
value was available from this period each year the 
nearest to the anniversary of admission to the clinic 
was used in the statistical calculations. It was only 
necessary to make a choice ın 29 (12%) instances. 
Other measurements were made at the same time. 

The clinic population was studied in two groups. 
Most of the observations reported here refer to the 
results obtained from the entire group attending the 
clinic (group 1) Comparisons were also made 
between the following subgroups: male and female, 
prepubertal and postpubertal, established and re- 
cently diagnosed diabetics, those taking soluble and 
isophane insulins twice a day and those taking 
soluble and zinc insulins twice a day, and those 
whose HbA,, concentrations were less than or 
greater than 10%. To eliminate any spurious effect 
on improvement in control caused by the addition of 
new patients to the clinic. changes in HbA,, 
concentrations were studied in a second group 
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(grouo 2) waich comprised only those patients who 
attendec the clinic from its inception, were still 
attending three years later. and for whom four sets 
of daza were avauable. Ta2 erect of increasing the 
dose of msulin on obesi-cy was studied in these 
children et entry and afte: thcee years. Numerical 
values are expressed as mean (SD), and statistical 
comparison; were made by tae Mann-Whitney U 
test, -he Wi coxon rank sum test, and the test-with 
Yate; ecrrection as approprate. 


Resuits 


Table 1 giv2s details of patiencs in each subgroup of 
group 1 danng each of the time periods studied 
togezher with their ages, msulin dosage, and EbA;, 
concen:rations. There w27e coasistently about 20% 
more bovs than girls m the clinic. Fifty two pacients 
were admitted initially, ard dazing the first yeer five 
new cases were diagncsed and one was transferred 
to tke acuk clinic. In the second vear there were 16 
new patents and two were transferred. and :n the 
third vear there were 10 patients and 10 were 
transferred. Thus for the last two vears the chnic 
corpr:sed. 70 patients. Group Z comprised 38 of 
these (21 boys and 17 girls). A total o? 83 patients 
werz sean in the clinic durng the three years. 
Durirg the three years the mean age rose by one 
yeaz frem 12-1 (3-0) years; and the proportion of 
pos:pubertal children increased from 1= (25%) to 24 


(34%). The group mcluded one girl with Down’s 
syndrome who was 20 years old and still pre- 
pubertal, but she subsequently began menstruating; 
she hes remained im the clinic. 

The proportion of newly diagnosed patients rose 
from £ (9%) to 17 (24%) and of those taking more 
than one injection a day from 17 (33%) to 64 (91%). 
Of the latter all but two were having two injections a 
day except two who were having four, three of 
Human Actrapid through a Novopen and one of 
Humen Ultratard through a conventional insulin 
syringe. There was also a 31% increase in the mean 
insulin dosage from 0-89 (0-29) U/kg/day in 1983 to 
1-17 1635) U/kg/day in 1986 (p<0-001) 

Dezails of individual HbA,;, concentrations are 
shown in the figure. The mean ital HbA, 
concentration was 15-8 (4-7)% in the group as a 
whole and was higher in the girls than boys. Only 
one girl had a value of less than 10%. During the 
next three years the mean HbA,, concentration for 
the group fell significantly to 9-9 (2-5)% (p<0-0001) 
and was not significantly different between boys and 
girls, although over the three years the improvement 
occurred earlier in the girls than in the boys. By the 
end of the study 25 (65%) of the boys and 16 (52%) 
of the girls had concentrations of HbA; <10%. 

When the data on duration of diabetes were 
analysed HbA,, concentrations did not seem to be 
higher ın those patients with longstanding diabetes. 
This may have been because of the relatively small 

















Tatle 1 Detaids of patiens un group 1 
1983 1986 
Tatal No Boys Gins Total No Boys Giris 

Age ic cenmal 

Mean (SD) 12 09 (2-97) 12-9 (2-80) 12-10 (3-24) 13-08 (3 32) 13-36 (294) 1272 (3-77) 

Eange: 3-36-20 23 3 36-15-38 € 06-20-23 2 57-23-10 6-33-18 13 2 57-23 10 
No prepab=rtal 39 23 16 46 28 18 
No (%) pestpubertal 12 (25) 6 (21) 7 30) ZB (34) 11 (28) 13 (42) 
Ne rezeatly chagnosed 9 3 6 24 12 
Nec (%) wth established dadetes 45 (8) 26 (90) <7 (74) 46 (66) 27 (69) 19 (61) 
Nc resesviag one dose of 

msulr. aly 35 19 16 6 5 1 
Nc (%) recerving two or nore coses 

of insul dany 17 (3) 10 (34) 7 130) 64 (91) 34 (87) 30 (97) 
Inzulin tozage m Uske/day= 

Mear (SD) 0-89 (0-29) 092 (027) 0-83 (0-31) 117 (0-35)t 114 (035)t 122 (034) 

Rang> 0-34-1-80 0-34~1-80 0-44-1-36 1-74-1 84 0:27-2 18 1-74-1-84 
% Concertration of HbA,- 

Mear (3D) 158 (47)* 151 {42} 166 (5-2) 9-9 (2 6)T 99 (26t 9-9 (25) 

Raage 647-8 10-3-21-9 84-278 5 3-17-9 65-179 53-15-9 
No (%) with % concentrrt on 

of HbA, <10% 1 (at o 1 (4) 40 (59)t 24 (65)t 16 (52) 
No wita % concentration cf 

HtA >10% 51 28 z 28 13 15 


"Dne valie not available: iwo values not evailable 
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Figure Individual values of HbA,, for boys and girls, 1983-1986. Each point ıs a single value from one patient taken 
between April and June Vertical bars mean (SD), interrupted line = upper limit of HbA,, in normal subjects. *=p<0-05, 


**=p<0-02, ***=p<0 0005, ****=p<0-0001 


numbers. Recently diagnosed children, however 
(those who had had diabetes for less than two 
years), were satisfactorily controlled (HbA,, con- 
centration <10%) consistently more often than 
established diabetics; this difference was significant 
(p<0-001) in 1985. 

Prepubertal children were easier to control than 
postpubertal children, and this difference was 
largely due to differences between prepubertal and 
postpubertal boys. Prepubertal boys had consis- 
tently lower HbA, concentrations despite being on 
lower doses of insulin, there being a sigmficant 
difference in either or both in all four years. This 
was true irrespective of whether or not recently 
diagnosed patients were included. 

When the association between the mean msulin 
dosage of those children taking a combination of 
soluble and isophane insulin was compared with that 
of those taking soluble and zinc insulin, data were 
included only if the children had been diabetic for at 
least two years and were taking insulin twice a day. 
At all four tıme periods the mean HbA,, concentra- 


tions and the mean insulin doses were lower among 
those children taking soluble and isophane insulin 
than among those taking soluble and zinc insulin. 
There were significant differences between the two 
groups in mean HbA,, concentrations in 1984 and 
1986 and in mean insulin doses in 1983. When the 
results for the whole period were combined the 
difference between mean HbA,, concentrations was 
highly significant (p<0-001) and the difference in 
insulin doses was not significant. 

Details of the 38 patients who remained in the 
clinic throughout the three years of the study (group 
2) are shown in table 2. The mean ages of the 21 
boys and 17 girls were 11-6 (2:0) and 11-1 (3-1), 
respectively, and the mean duration of their di- 
abetes 5-2 (3-4) years and 3-4 (2-9) years, respect- 
ively. None of the boys and only two of the girls 
were pubertal. By the end of the study eight boys 
and eight girls were pubertal. The mean HbA;, 
concentration declined only slightly less than in 
group 1 during the three years. Within this group the 
index of obesity rose slightly from 100 (15)% to 
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Table2 Derails of patients ia 31 cup 2 (n=38) 











1983 1986 
Total Ne Boys Girs Total No Boys Girls 
% Co-ceat-aton of HbA: 
Mza (SD) 15-0 45 14-3 (3 9) 15 (5-2) 106 (27) 10-6 (2-9) 10-6 (2-4) 
Range 8-4-27 8 10-3-21 9 8 4-278 6-4-17 9 7-4-17-9 6-4-15-9 
Insure. a in U/kg/day 
Meza (SD 0-86 (026) 0-90 (0-23) 0-& 10-29) 128 (029) 129 (0-29) 130 (0-31) 
Rarge 034-1 3m 0-34-1 30 0-41-19 0 742-18 0-82-2-18 174-1 81 


Tatle3 Dsranon of compdcators 








Cormpzcchen Duration of diabetes 
“years) 

Retinopetky 1 (+71 5-2 

Nephaopatay 3 3-0, 85, 124 

Cataract 3 8-0, 12-4, &3 

Necrehiosis Lpoidica 1 0 


Inflammato: at 
ste of Hjecton 2 


105-5 (10-€)% in the girs, and from 97-3 (10-3)% to 
99-1 (12 4°% in the beys. None af these differences 
wes sigmifcant. The increzse among the girls is 
mainly eccounted for by zhe substantial increases in 
bcd weight of the three whose indices were less 
thar S0% on admission to the clinic. 

Tae dtebetic complications are summarised in 
tape 2% Ten complications occurred in eight 
petents. Two patients developed inflammation of 
the skin et the site of mjection. One patient had 
nec-obids s hpoidica which had been present at the 
time of d_agnosis, and three had catacacts, one of 
wh_>h required remova . Three patient: had histolo- 
gic=] evidence of diabetc nephropathy, and two of 
these lso had catarazıs. One patient had early 
retacpatiy. In addition one of the datients with 
dieetic nephropathy may alsc have had retino- 
pacay, bet this could not be confirmed on routine 
examinaton because 23 her cataract 


Discussion 


Eest Birmingham Hos3-tal -s a large district general 
Eezpitel serving an urban populatior of just over 
200 (0). About a quarter are less than 16 years old 
em] atcat a quarter are frem Pakistan and Bang- 
lacesh. It also serve: dizJetic children from the 
ne ght curing district cf SoLhull whick has a popula- 
tien o? must under 20) 000. Recent figures suggest 
that the prevalence oí diabetes in chi dren under 10 
years cH is about 1-3:1000.9 1° A population of 
40) XCC, in which a quarte- are unde= the age of 16 


woulc therefore be expected to yield about 130 cases 
of diabetes and the size of the clinic is less than this. 
Nevertheless, ıt represents a fairly typical urban 
diabezic population. 

Glwated haemoglobin has become established as 
the sandard measurement of intermediate term 
control of diabetes and it reflects glycaemic control 
over he preceding four to six weeks. It is now clear, 
however, that there is a considerable seasonal 
variation in HbA,, concentrations with a nadir in 
sprinz and early summer.® It is therefore important 
to measure and compare HbA;, concentrations 
taker at the same time each year to make valid 
comparisons from one year to the next. Because 
care was taken to do this the effect of seasonal 
varizion was eliminated. 

Cencern about the need for good control has led 
to tLe establishment of special clinics for diabetic 
chilcren during | the past decade, and control has 
beer improved.!! There is little information, how- 
ever, about the results of establishing new clinics for 
diatetic children, or about the quality of control 
achEved by children not attending such clinics. The 
estadlishment of a children’s diabetic clinic here has 
restlted ın a considerable improvement in control as 
measured by the fall in mean HbA;, concentrations. 

Three aspects of the insulin dosages and regimens 
wer associated with the improvement. Total mean 
insulin dosage increased and was accompanied by a 
substantial rise in the proportion of patients taking 
instlin twice a day and by a change to a combination 
of soluble and isophane insulin rather than soluble 
anc zinc msulin. The mixture of soluble and 
isozhane insulin seemed to be more effective in 
mamntaining good control, and hypoglycaemia and 
obesity were not major problems. Furthermore, 
nev/ly diagnosed and prepubertal children seemed 
to be easier to control than established or post- 
pusertal diabetics. The former 1s likely to be due to 
pe sisting residual insulin secretion. The reasons for 
the latter observation, which is not new,'! can only 
be=speculated upon but may help to explain part of 
th: increase in insulin. The improvement in mean 
HÉA: concentrations, however, cannot be attri- 
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buted to the inclusion of newly diagnosed as well as 
established diabetics because the progress of 
patients ın group 2 was nearly as good as that in the 
whole clinic. 

It should be noted, however, that most of these 
observations were made retrospectively and the 
treatment groups were not adequately controlled to 
provide a sound basis for guidelines for insulin 
treatment. Nevertheless the observations are poten- 
tially valuable and may be confirmed by further 
work. 

The introduction of the system of monitoring 
blood glucose concentrations at home may have 
been a factor in recognising the need to increase 
insulin dosages in some cases and it is worth noting 
that little improvement occurred during the first 
year before the system was introduced. Though it is 
a necessary part of assessing overall glycaemia and 
fluctuations ın blood glucose,” monitoring blood 
glucose concentrations at home may only play a 
small part in maintaining control, and attention to 
other details is probably more important. 

Perhaps the most worrying aspect of this study 1s 
that ten complications occurred in eight of the 83 
patients. The two instances of inflammation of the 
injection sites were probably caused by poor 
hygiene and they did not have any long term 
detrimental effects. The patient with necrobiosis 
lipordica already had lesions at the time of diagnosis. 
There were, however, seven long term serious 
complications in five other patients. If it 1s accepted 
that improved control leads to a delay in the onset of 
serious complications," then it can only be 
concluded that the establishment of a paediatric 
diabetic clinic has led to a better prognosis for our 
patients. 

Though the establishment of the clinic has led to 
an improvement in control and brought to light a 
few children with serious complications, it has also 
led to a number of benefits which are difficult to 
quantify and impossible to subject to statistical 
analysis. Many parents expressed their appreciation 
of seeing the same person at each visit to the clinic 
and of receiving advice that was consistent from one 
visit to another. This 1s particularly important in the 
education of new diabetics in whom it is important 
to establish good habits and set high standards of 
control from the outset so that the risk of complica- 
tions is reduced to a minimum. 

This study has shown that a paediatric diabetic 
clinic in a district general hospital can confer 
considerable benefits. The results provide further 
evidence to support the recommendation of the 
British Paediatric Association that ‘clinics for 
diabetic children be established in each distnict 


general hospital . . . There should be at least one 
paediatrician in each district with a special interest 
in diabetes’ (British Paediatric Association Autumn 
Newsletter, 1986) 


I thank Dr EE Hill, Dr ME Barton, Dr MJ Tarlow, Dr MH 
Winterborn, and Dr M Watkinson for agreemg to the establish- 
ment of a children’s diabetic clinic, Dr PHW Rayner for helpful 
advice and for reading the manuscript, and Mrs P Jackson for 
typing the manuscript and preparing the figures. I also thank Mr B 
Cockrill for measunng the HbA,, concentrations 
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Evaluation of infants by echo planar imaging after 
repair of dicphragmatic hernia 
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M STEH_ING,” P MANSFELD,’ A D MILNER,+t A SWARBRICK,} P SMALL, 


AND R = COUPLAND] 
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SUMMAR” Three infants were studied by echo planar imaging after repair of congenital 
dizphragmatic hernias Total lung vo_ume and individual lung volumes were estimated using echo 
planar imaging. In the two patients with left sided herrias, the right lung was more than twice as 
large as the left. The patient with a right sided hernic had developed emphysema on the right 
side, and the right lurg was twice æ large as the left when estimated by echo planar imaging. 
Echo planar imaging s-adies took less than five minutes to perform and no sedation was required. 


Echo planar imaging i. a Drm of magnetic res- 
onance maging that gives short image acquisition 
tumes ard that permits 2 sequence of images to be 
rapidly obtained. Each image is displayed ın tran- 
section as it is acquired im real time. Images may be 
constructed from the daza ın zhe sagittal, coronal, or 
any otker plane, and transformed into a film 
sequence if required. 

We have used this tecanicue to investigate three 
infants after repair o> comgenital d aphragmatic 
hernias. Necropsy studies of childrea with such 
hernias have shown pronounced hzpoplasia of 
both lungs in those trat died soon after birth.! 
Flethystiographic stuGes show that most babies 
achieve normal lung v>:um2s in the first weeks of 
life after successful repair of diaphragrratic hernias.” 
The accuracy of the pklethvsmcgraphc method of 
estimation of lung volmmes in infants has recently 
been questioned, however> Because: echo planar 
imagm3 is not invasive znd requires no sedation, the 
possibility of measuriaz individual and total lung 
volumes is practical and we presen: preliminary 
measurements. 


Patients and methods 


The principles of mmclear magneic resonance 
imagirg of discrete st-uctuces were first introduced 
by-Maensfield and Grane i ın 1973.7 Echo planar 
imaging is an extension cZ these principles and the 
details. of its development and use in medicine have 
been reported elsewhere.” 


Echo planar ımaging requires no gating because 
each mage is a snapshot acquired in 64 milliseconds. 
Each image is therefore comparatively free of 
motional artefact caused by either cardiac or res- 
piratory movement. It follows that echo planar 
imagng may be useful in infants who have high 
heart and respiratory rates. 

Eeck transectional image is 7 mm thick and 
comprises an original image array of 64x64 prxels 
that correspond to a true in plane resolution of 
3 mm For display and photographic purposes the 
arra” is linearly interpolated up to 256X256 points. 
Consecutive images may be acquired prospectively 
by gating during consecutive cardiac cycles with the 
first image of each sequence triggered from the QRS 
complex. An alternative triggering mode uses a 
fixed delay from the R wave peak. This effectively 
freezes heart motion at a particular point in the 
carciac cycle, but permits movement of the thorax 
to te seen in a film sequence. Film sequences may 
alsc be constructed of each slice showing patterns of 
blood flow Blood at a standstill gives a relatively 
high signal and looks bright. Blood moving out of 
the imaging plane of the study yields little signal and 
looxs black. 

Additionally, constructions in the sagittal, 
coronal, or any other plane may be made and 
traasformed into a film sequence. Each study of the 
thcrax took less than five minutes and no sedation 
was ~equired. 

The initial transectional image was obtained 
starting at the apex of the lung and continuing in 
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6 mm steps towards the base until lung could no 
longer be seen The area of the lung at each stage 
was measured by planimetry and multiplied by the 
stage thickness to give total and individual estimates 
of lung volumes. Each of the transectional images 
comprised an average of 16 snapshots taken in rapid 
succession over a 10 second period. Thus the lung 
volumes calculated tend to reflect the volume in the 
middle of a tidal breath. 


Case reports 


CASE 1 
A 9 month old baby boy had been born at 38 weeks’ 
gestation by caesarean section after an uneventful 
pregnancy. He had made no attempt to breathe and 
required intubation and ventilation. A nght sided 
diaphragmatic hernia was diagnosed on chest x ray 
picture. Surgical repair was performed at 14 hours of 
age. The size of the defect necessitated the insertion 
of Xenoderm patches on the diaphragm and on the 
musculature of the abdominal wall. The skin was 
closed normally. The infant was ventilated for 
23 days and required supplementary oxygen for 
28 days. Tolazoline and dopamine infusions were 
given for six days and maximum ventilatory require- 
ments were pressure 30/3, rate 90/minute in 100% 
oxygen. 

Echocardiography showed that the heart was 
normal. After discharge his parents noted that he 
often became wheezy, and the wheeze was severe 





Fig1 Chest x ray picture of case 1 at the ume of echo 
planar unaging Note collapse of nght upper lobe, deviation 
of trachea to right, and hyperinflation of nght middle and 
lower lobes. 
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when associated with upper respiratory tract infec- 
tions. On examination he was gaining weight along 
the third centile, developing normally, and had 
pectus excavatum and decreased air entry over the 
right lower lobe. 

Radiological investigation showed intermittent 
shadowing of the right upper lobe and the most 
recent films show the right hemithorax to be almost 
filled by aerated middle and lower lobe. The 
bronchus of the right upper lobe arose at the carina 
(fig 1). Banum meal examination showed oeso- 
phageal reflux and a sliding hiatal hernia. 

Figure 2 shows four echo planar imaging tran- 
sections corresponding to planes 12, 14, 17, and 18 
taken from a set of 18 contiguous slices starting at 
the apex of the lung. Figures 2(A) and (B) show the 
pectus deformity, over expansion of the lower zone 
of the right lung, and displacement of the heart into 
the left side of the thorax. Figures 2(C) and (D) 
show the Xenoderm patch. When lung volumes 
were estimated by our method, the right lung was 
2-03 times as large as the left, and the total lung 
volume was 28 ml/kg (the baby’s weight at the time 
of the study was 8000 g). 


CASE 2 
A 10 week old baby girl had been born at 37 weeks’ 





Fig2 Transectional echo planar images through the thorax 
of case 1 (A) and (B) show sections through mediastinum 
atmudsystole with heart mass and chambers (h) Trachea (t) ts 
also vistble in (A) as a bright ring structure posterior and 
right of heart Note pectus excavatum deformity (pe) and 
hyperinflanon of nght lung Diaphragmatic repair patch (d) 
is seen in (C) and {D}. 


1€8 Callaghan, Chapr-en, Coxon, et al 


Table Total and individual Ling volume- in three infants 
wth dashragmati herr ias 











Cese Side Estractioa cf lung volunes 
Ne of 
aerma Left deng Right lurg Total lung 
(m?) (mi) volume 
(milkg) 

1 Right 71 149 28 

2 Left 23-4 51-8 25 

3 Left 62 120 43 





gestation. Resuscitatan, inc.uding ventilation, 
pazalysis with pancuronium, infusion of dopamine, 
and draimage of a right sided pneumothorax had 
been required before cperative repa of her dia- 
phcagm-atic hernia wh22 12 hours oH. 

A large left postercr lateral defect had been 
found m the diaphragm with the stomach, spleen, 
lef lob of liver, and some smal. and large bowel in 
the chest 

Postcperatively she reqaired vencilation with 
maximum pressures o? 24/4, rate 60-minute, and 
oxygen o? 100%. Dopemire and tolazoline were 
given for seven days. After discharge rom hospital 
at 20 days of age she -emamned sym>tomless. 

Wher lung volumes were estimeted by our 
mechcd, me right lung was 2-04 times larger than the 
left, and zhe total lung volume was 5 mi/kg (the 
baky’s we ght at the time of the study was 3000 g). 


casz 3 

An 8 weeE old baby bo had been borr at term and 
had recumed resuscitacton at birth tefore being 
operated cn at 7 hours ofage His left diaphragmatic 
hernia wes closed easily and the volurre of the left 
lung was reported as ‘good’ in the postoperative 


notes. Ventilation was required for =x days and. 


tolazolire and dopamine weze given for five days. 
Marimux pressure war 20/2, rate 50/minute, and 
mspired oxygen 90%. He remained symptomless 
afte- cisckarge from hospitel. 

When ung volumes were estimated by our 
metiod, tke right lung ves 1-7 times larger than the 
left, and the total lung volume was 43 ml/kg. 
Estimated lung volumes are shown im the table. 


Discassicn 


Magnetic resonance imas-ng -s free of azards, and 
the studies of the chests of these infaats by echo 
planar imaging were consleted within fave minutes 
with no need for sedat cn.? 

We have described a new method of calculating 
total anc dividual lume vo-umes in infants who 


have had diaphragmatic hernias repaired. Studies in 
which measurements were made by total body 
ple-hysmography have shown that after successful 
surgical repair of diaphragmatic hernias most babies 
achieve normal lung volumes in the first weeks of 
life ? Some infants had reduced lung volumes that 
tended to become normal later in the first year of 
life, and a small number were hyperinflated. 

Plethysmographic studies in infancy require sed- 
ation, and because of the doubtful accuracy of 
estimates of thoracic gas volume in this age group, 
especially ın infants with obstructed airways,” lung 
volume estimation by echo planar imaging will be 
clinically useful. Thoracic gas volume is an indica- 
tion of aerated lung volume, and a measurement of 
total lung capacity would be a more accurate 
indication of the degree of lung hypoplasia. 

Tne two patients with left sided hernias had right 
lungs that were twice as large as the left, suggesting 
decreased growth on the left. The total lung volume 
of 25 ml/kg measured by echo planar imaging in the 
second patient was small for her age when compared 
with published estimates of thoracic gas volume in 
normal infants (30-35 ml/kg). The difference would 
be even greater if tissue volume—which is included 
in estimation by echo planar imaging—were 
subtracted, and this might indicate hypoplasia of her 
lungs. Not all the dead space is measured by echo 
planar imaging but this is assumed to be compara- 
tively small. Interestingly, the third patient, who 
was thought at operation to have a lung of good size 
on the side of the hernia, had a total lung volume of 
43 ml/kg (table). 

The first patient had radiological evidence of 
hyperexpansion of his right middle and lower lobes 
nine months after repair of his right diaphragmatic 
hernia. Measurement of individual lung volumes 
support this, his right lung being more than twice as 
large as his left. 

There is pathological evidence that there is 
pronounced hypoplasia of both lungs in infants who 
die soon after birth with congenital diaphragmatic 
hernias.’ As suggested by Landau et al,* however, 
and by radiological evidence, the ipsilateral lung 
may appear to fill the whole hemithorax within one 
week of operation,’ and gross hypoplasia does not 
always persist throughout infancy. 

Using the techniques of intensive care developed 
over the past 10 years, a larger number of babies 
with pronounced hypoplasia of the lungs now 
survive. It will be interesting to follow the individual 
growth of their lungs. 


We thank the Medical Research Council, the Department of 
Health and Social Security, and the Britsh Heart Foundation for 
financie] support of the echo planar imaging programme. 
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Dry lung syndrome after oligohydramnios 


N McINTOSH 


Departm2nt of Chid Health, St Gecrge’s Hospital, Lordon 


SUMMARY We studied four infans whose mothers tad had leaks of amniotic fluid for varying 
periods before birtk. Three were associated with compression deformities. Oxygenation was 
azhievec only by overriding the pressure limit safety devices on the resuscitation apparatus and 
ventilating after birth with high infEation pressures. In all cases the ventilation pressures had to be 
further increased for 12 hcurs but rapid improvement followed on the second day so that all four 
were spcntaneous'y sreathing air after a few days. It :s postulated that collapse of the airways 
resulted f-om oligohydramnios, ard that the resulting ‘dry lungs’ would only respond to high 


irflatior, pressures. 


It seems that adequate quantities of amniotic fluid 
are required for the sat sfactory develoament of the 
fetal lung ? Oligohydrann:os associated with renal 
agenesis cr gross dysphasia is well recognised as a 
cause of pi_monary hyrcplasia that is so severe that 
the infants die very shorty after bith.?* More 
recently the associatior betw2en pulmonary hypo- 
plasia anz prolonged keakege of liquor following 
both spontaneous memt rane rupture ard amniocen- 
tesis has been describec, again usually with fatal 
outcome. ® 

We report the assdcmton between severe early 
respiratory distress in four babies after prolonged 
leek of aamiotic fluid in whom the respiratory 
distress imsroved remar<ably on the second or third 
postnatal day. We postulate that this was due to 
secondary reduction -n zhe lung fluid aad effective 
lurg volume (dry lurgs: due to the external com- 
pression ard the leak of fuid. Physical cistension of 
the lung by higher presswres than normel may allow 
survival. 


Patients 


Of 115 premature babies of less than 37 weeks’ 
gestation with premature and prolongec rupture of 
membranes (longer tkan 9 hcurs) who were man- 
aged in the reonatal unit at this hospital between 
January 19€0 and Januar? 19&7. 11 died shortly after 
birth from -espiratory inssfficiency asscuated with 
hypoplastic lungs, six confirmed at necropsy. In 
many cases extremely high inflation pressures had 
been required to achieve oxygenation a the resus- 
citation, and further increases 1r. ventilatcr pressures 
had been recessary durrg life before the almost 


invanzble development of air leaks. In many cases 
hypcxia occurred gradually when it was umpossible 
to provide higher airway pressures on the ventilators 
(Bournes BP200 or Sechrist). All the babies who 
died had skeletal deformities consistent with oligo- 
hydramnios tetrad. 

Infour infants a similar early course was seen, but 
on tke second or third days of life, after we had used 
extremely high peak inflation pressures, a sudden 
and dramatic improvement occurred and the infants 
rapicly ceased to require ventilatory assistance or 
supp-ementary oxygen. These four cases are de- 
scribed below. During the period of this study no 
infancs were seen with a similar clinical story in 
whom zhe membranes had been ‘ruptured for less 
than 99 hours 


CASE 1 

Mrs D had premature rupture of fetal membranes at 
31 weeks’ gestation. She was treated with ritodrine, 
betamethasone, and amoxycillin and continued to 
leak large volumes of liquor until delivery eight days 
later. The baby’s heart rate at delivery was 50, but 
despite -ntubation and intermittent positive pressure 
ventilation that led to a prompt increase in the heart 
rate, “he infant remained blue. There was poor air 
entry (worse on the left) and although the infant 
began spontaneous respiration he remained blue. 
There was a fixed flexion deformity at the left elbow 
and deformed feet. In view of the persistent cyanosis 
and tae poor chest movements a diagnosis of 
diaphragmatic herma was considered, but the chest 
radiograph showed only airless lungs compatible 
with congenital pneumonia. After two hours in 
100% oxygen the baby became pink but carbon 
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dioxide retention continued for 12 hours He was 
then extubated, and did not require supplementary 
oxygen after 21 hours. No pathogens were grown 
from the sputum and he made an uncomplicated 
recovery. 


CASE 2 

Mrs K had an amniocentesis at 16 weeks because a 
previous infant had had a neural tube disorder and 
she had a high plasma concentration of a fetoprotein. 
She had a continuous leak of amniotic fluid follow- 
ing this procedure, and oligohydramnios was 
diagnosed on ultrasonography. A caesarian section 
was performed electively at 33 weeks’ gestation. 
At birth the baby’s heart rate was unrecordable and 
there was no respiratory effort. The heart rate 
improved after intubation and intermittent positive 
pressure ventilation, but the baby remained blue 
with poor air entry. The baby was reintubated three 
times because of apnoea and bradycardia, and only 
became pink when the pressure release button on 
the resuscitation apparatus was overridden. Con- 
tinuous inflation with a bag compressed by hand at 
high pressure finally achieved oxygenation. On 
transfer to the special care baby unit the chest 
radiograph showed small, airless, ‘hypoplastic 
lungs’. There were Potter’s facies and many 
limb deformities including bilateral genu recur- 
vatum. The baby was stabilised on extremely 
high mean airway pressure of 22 cm H,O and 100% 
oxygen but over the next 24 hours it was possible to 
reduce these to 12 cm H,O and 30% oxygen. 
At 48 hours the baby was transferred to continuous 
positive airway pressure and at 60 hours she was 
extubated and breathing air. No pathogens were 
grown from the sputum, the respiratory rate was 
normal by 10 days of age, and she made an 
uncomplicated recovery. 


CASE 3 

A baby girl was born at 27 weeks’ gestation by 
caesarean section for breech preterm labour 23 days 
after the spontaneous rupture of fetal membranes. 
Oligohydramnios was confirmed by ultrasono- 
graphy. There was no spontaneous respiratory effort 
at birth and the Apgar score was 3 at one minute, so 
she was intubated and given intermittent positive 
pressure ventilation. Because of bradycardia, 
cyanosis, and poor chest movements with the 
pressures normally used for resuscitation, the press- 
ure release valve on the resuscitation bag was 
overridden and the infant was transferred to the 
neonatal unit where high inflation pressures were 
used. There were pronounced contraction deform- 
ities of all four limbs. During the next five hours 
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because of persistent cyanosis despite being given 
80-100% oxygen, the peak airway pressures were 
gradually increased to a maximum of 32 with an end 
pressure of 6 cm H,O (a mean airway pressure of 
19). The chest radiograph showed airless lungs 
compatible with surfactant deficiency or severe 
bilateral congenital pneumoma Using a variety of 
conventional ventilator rates (20 to 60) she had 
persistent dusky spells on 100% oxygen and infla- 
tion with a bag compressed by hand was required. 
Precarious oxygenation was eventually achieved 
using a peak airway pressure of 32, an end pressure 
of 4, a 1:1 inspiratory ratio, and a ventilator rate of 
140/minute. The mean airway pressure was 18 or 
more because of probable inadvertent end pressure 
at this ventilator frequency. Tolazoline was given 
without notable improvement in oxygenation Fre- 
quent inflation with a bag compressed by hand at 
high pressure was required during the first 12 hours. 
After 16 hours the infant was stabilised on a peak 
airway pressure of 26, end pressure of 7, ratio of 1:1, 
a ventilator rate of 35/minute, and a mean 
airway pressure of 16-5. By 24 hours of age the mean 
airway pressure had been reduced to 10 and the 
oxygen to 75%. There was then steady and rapid 
improvement until she was extubated on the fourth 
day of life, and she was spontaneously breathing air 
on the fifth day. No pathogens were cultured from 
the secretions at any stage in the illness. Over the 
five weeks until discharge from hospital she had a 
respiratory rate which was on occasions over 
60/minute at rest, but at follow up at 4 months old 
there were no chest problems or signs 


CASE 4 

Mrs L had several small antepartum haemorrhages 
after 21 weeks’ gestation. At 27 weeks a further 
haemorrhage was followed by a pink watery loss. 
Ultrasound examination after this showed ‘no 
liquor’ and examination using a speculum confirmed 
the loss of blood stained amniotic fluid. She 
continued to leak fluid freely over the next 10 days 
when a further ultrasound examination showed a 
liquor column of only 1 em. Amniocentesis showed 
a lecithin:sphingomyelin ratio of 2:2 ın the liquor, so 
at 28 weeks and six days a caesarean section was 
performed. Intermittent positive pressure ventila- 
tion and 100% oxygen were required to resuscitate 
the baby girl. No contractural deformities were 
apparent. By 8 hours of age a mean airway pressure 
of 14 cm H,O and 90% oxygen were required to 
achieve oxygenation. The chest radiograph at six 
hours showed a ‘white out’ compatible with severe 
surfactant deficiency or bilateral congenital pneu- 
monia. Over the next six hours, however, it was 
possible to reduce the oxygen to 35% A repeat 
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cest rediograph tak=1 at 18 hours of age showed 
complete aeration aad no obvious disease. Forty 
eght hours later ventkatory support vas withdrawn 
aad or the fifth dar she was -reathing spontan- 
eously on 25% cxyzen. She kad a pronounced 
tachypnoea and needed 2£% to 35% oxygen m the 
incubator for the two monczhs, repeated chest radio- 
g-aphs showing sight hexiness bilacerally but no 
definite evidence of consc_:dation or infection. Since 
dscharge she has beer admitted several times with 
wheeziness and even whea her chest sounds clear 
thers 18 some recess cn. 


Discussion 


Tae diagnosis of ana-cmical pulmonary hypoplasia 
daring life deperds on the clinical finding of 
oigohycrammos, a low Apgar score. the presence 
o? deformities, anc an unusual postnztal pulmonary 
course.* This resembles severe respiratory distress 
srncrome with persistent sulmorary hypertension, 
bat differs ın that taere is immediate onset of severe 
pilmorary insufficieacy requinng Tigh ventilator 
p-essures.© Chest radiographs are variable, m 
some inZants show-ng airess Jungs compatible with 
tre respiratory distress srndrome, :n some small 
cEar lurg fields and in sore compression deformity 
o? the thorax so tha: it is bell shaped.’ 

In three of the intamts repor-ed heze the associa- 
tion between positiona deécrmities o7 the limbs and 
p-olonged leakage of quor ammi made it reason- 
able to assume that tkeir respiratory problem was 
pulmonery hypop-asza. Despite the absence of 
postural deformity, ti fcurth patieat had severe 
okgchy=ramnios shown or ultrasonography during 
tke 13 days before delerv. Hypcplasa of the lungs 
seemed -0 be confirmed ın zhe deliver’ room in each 
cese by the need to override the pressure control on 
tke resuscitation apparatus to echieve oxygenation. 
Once the infants had -eached the necnatal unit and 
the compression deformities and Potter’s facies were 
evident we decid2d to ase high mean airway 
pressures to ventilate them. In al cases antibiotics 
were given in case they hzd congenital pneumonia, 
but nc bacteriological confirmation was ever 
obta:ne=. The fourth case. despie tie absence of 
positional deformities, seems to have had pulmon- 
ary hyp=plasia sumilar to that described by Perlman 
et al. 

In all cases the verilat on pressu-es had to be 
increased further in the first 12 hoars of life to 
achieve adequate axyzenation. It was difficult then 
to know whether addtio-al surfactant deficiency 
was compounding the prctlems, part.cularly as the 
chest radiographs suggested litte aeration. The 
bzh leathin:sphingoryelm ratio 1 the fourth 


infant, and the improvement in all the infants on the 
second day at a time when surfactant deficiency 
would be worsening, made this diagnosis unlikely. 
All the infants had low Apgar scores but we believe 
that this was largely because of our mabuity to 
expand the lungs at the resuscitation rather than 
because of pre-existing asphyxia. 

It seems possible that a temporary ‘functional 
hypoplasia’ was the cause of this clinical condition 
where the lungs had leaked dry of the normal 
volumes of lung fluid and collapsed, necessitating 
high pressures to reopen them. This partial pulmon- 
ary hypoplasia has been alluded to before. Perlman 
et al described a case in which an infant had facial 
and limb deformities after a leak of liquor for 16 
days together with a pulmonary condition which, 
though it did not require ventilation, was felt to be 
consistent with anatomically and functionally small 
lungs at birth with ‘compensatory hyperplasia 
later. In a group of 21 infants reported by 
Thibeault et al who required ventilation and who 
had positional deformities following prolonged 
leakage of liquor three survived; these may also 
have been instances of ‘dry lung syndrome’ but the 
details of the care and course are not given.° 

Alcorn et aP showed that although chronic drain- 
age of liquor for three to four weeks in fetal sheep 
reduced the amount of lung tissue and its anatomical 
development, the biochemical maturation was en- 
hanced leading to increased numbers of type 2 cells 
with lamellar material present both within the cells 
and within the alveolar lumen. Richardson et al 
showed that in the human fetus prolonged rupture 
of the fetal membranes led to acceleration of 
maturation of the fetal lung over a few days.!° 
Wigglesworth and Desai showed that the hypo- 
plastic lungs associated with oligohydramnios had 
narrow airways and there was a failure of elastic 
tissue development round the airways and terminal 
sacs.'! It 1s conceivable therefore that physical 
distention of the airways with high pressures over 
the first days of life might encourage comparatively 
mature biochemical mechanisms to promote satis- 
factory oxygenation. This seems a more reasonable 
explanation of the time course than the rapid 
hyperplasia of the lungs that was postulated by 
Perlman.® 

Recently Blott et al described how pregnancies 
with oligohydramnios associated with rupture of 
the membranes during the second trimester have 
a satisfactory outcome if fetal breathing move- 
ments continue.’* The presence or absence of fetal 
breathing movements is not recorded in our cases, 
but the duration of rupture was shorter, being 
8,13[?+42], and 23 days in the first three cases 
though not in the fourth (119 days). It seems 


unlikely that the moment that fetal breathing stops 
the infant develops anatomical hypoplasia, but it 
might be that with the cessation of breathing 
movements the lungs collapse leading to temporary 
dry lungs due to unrestrained compression 

With modern obstetric policies more mothers with 
early premature rupture of the membranes are being 
managed conservatively. It would seem appropriate 
not only to monitor the volume of liquor and the 
strength of fetal breathing movements obstetrically, 
but to deliver these infants electively with paediatri- 
cians in attendance who are of sufficient seniority to 
assess immediately whether the normally accepted 
inflation pressures may need to be overridden. 


I thank jumor staff able to intelligently and appropnately overrule 
policy. These infants would not have survived without them 
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SUMMARY An unimcrumsed schooxchild with no 
history o? foreign trevel developec severe diph- 
theria. Epidemiological investigations led to the 
discovery of a child ic “he seme class with cutaneous 
diphtheviz who had just returned fron Bangladesh; 
this highl:ghts the imyortence of swabbing all skin 
lesions acquired in endermıc areas daring any out- 
break imvestigation. 


In the Urited Kingdom today diphtreria 1s a rare 
disease Notifications for the last decade have 
ranged from 0 to 5 zach year, yet despite this 
apparenz tuccess the cese fatality rate has increased 
from 4-€% for the yeazs b2-ween 19-0 and 1955 to 
7-7% between 1955 erd 1382.’ One of the factors 
that ma~ account for this is unfamilanty with the 
disease eading to lace d:agncsis or misdiagnosis, 
which may have disestrors consequences.” * It is 
importamt to mantan a high level of clinical 
awareness of the disease. We desc-ibe the most 
recent case of diphtheria m Manchester and the 
steps taken to limit spread in the community. 


Case report 


In Septender 1985 a © year old unimmunised white 
boy presented to zhe paediatric department of a 
neighbourmg hospita wita a six day history of 
malaise, sdre throat, and croupy ccugh. He had 
enlarged tonsils ccve-ed with white exudate and 
intermittert stridor S reptoccal tonsillitis was diag- 
nosed ard treatment S:arted with phenoxymethyl- 
penicilliz. The next day increasing stridor and 
spreading exudate led In a visit by one of us (BKM) 
and a diagnosis of dinitheria was made from the 
clinical sgns. Emergency tracheostomy was 
performed on transfe- to zhe Regional Infectious 
Diseases Jnit (RIDU); this was followed by 
admunistration of 40 000 units of antitoxin and start 
of a 14 day course oi erythromycin. Between the 


thrd and the 14th day after admission, frequent 
atzial and ventricular extrasystoles, non-specific S-T 
chenges, and runs of supraventricular tachycardia 
lasting 3—4 seconds were recorded. No neurological 
sequelae were detected and the child was discharged 
well 26 days after admission. 


Epidemiological and bacteriological measures 


The medical officer for environmental health was 
immediately informed of the clinical diagnosis, and 
oucdreak control measures were instituted through 
clese cooperation between his department, the 
RIDU, and the Manchester Public Health Labora- 
tory. Nose and throat swabs from the patient were 
pu- into a commercial charcoal-containing transport 
medium (Probact, Technical Service Consultants, 
Bury) and plated on to Hoyle’s tellurite medium 
within a few hours. The isolate from the child was a 
typical gravis culture shown to be toxigenic by a 
modification of the Elek test.* The subsequent 
1so ates from carriers were similarly identified 
The paediatric ward was immediately closed to 
admissions and discharges. Parents and staff were 
advised to stay at home until two sets of negative 
nose and throat swabs were obtained. No carriers 
weze detected. In the patient’s family, because of 
the father’s distrust of vaccines, three other siblings 
were also unimmunised and they were given 
ery-hromycin prophylaxis and started on a primary 
imcunising course for diphtheria and tetanus. No 
car-iers or preclinical cases were detected 
Swabbing of the children at the infant school 
attended by the index case was started five days 
after presentation and was repeated twice at weekly 
intervals. Computer records showed that all the 
chikdren had been adequately immunised against 
dipitheria. A search for any hidden case of cuta- 
necus diphtheria in any child who had recently 
returned from the tropics led to the discovery of a 
5 year old, fully immunised, British born Bangla- 
desi child in the same class as that of the index 
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case. This child had returned from Bangladesh three 
weeks earlier with multiple crusting lesions on his 
scalp from which a profuse growth of Coryne- 
bacterium diphtheriae var gravis, as well as Staphy- 
lococcus aureus and Streptococcus pyogenes was 
obtained. He was clinically regarded as a case of 
‘cutaneous diphtheria.’ His scalp lesions healed 
rapidly on erythromycin. 

Swabbing of the children at the infant school 
produced eight throat carriers among 132 pupils who 
shared common play areas and dining hall Eight 
more throat carriers were discovered among 
contacts of these carriers. They were the mother, 
sister, and younger brother of the ‘cutaneous 
diphtheria’ case, two class mates of the sister who 
attended the local junior school, a younger pre- 
school sibling of one of these two children, and two 
household contacts of one of the carriers from the 
infant school. The carners were treated with a 
14 day course of erythromycin at the RIDU and 
discharged after three sets of negative nose and 
throat swabs. Three further sets of swabs were 
obtamed before they were allowed to restart school 
or work. There were no cases of bacteriological 
relapse. In all, 21 people were admitted— 
16 carriers, one laryngeal and one cutaneous diph- 
theria case, and three others whose swabs subse- 
quently proved negative. Around 800 people were 
screened; this generated a little over 3000 
specimens. 


Discussion 


The isolation of toxigenic C diphtheriae from a 
patient has ımportant public health implications. 
The prevalence of such organisms in the United 
Kingdom is extremely low, so the spread in the 
community to and from a clinical case can be 
detected by swabbing of close contacts. Most 
toxigenic organisms are introduced from abroad and 
such sources should be looked for 1n every survey. 
Bangladeshi families have played an important part 
in the epidemiology of diphtheria in the United 
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Kingdom in the last 10 years.!? > We consider the 
child with cutaneous diphtheria to be the source of 
the toxigenic organisms in this outbreak. Skin 
carriage of C diphtheriae can be very persistent and 
is common in the tropics where it probably contri- 
butes towards natural immunity. Swabs taken from 
skin lesions acquired in endemic areas should be 
cultured for corynebacteria ın addition to the more 
usual pathogens. Skin carriers are also more 
infectious than either nose or throat carriers.° This 
outbreak also shows how toxigenic C diphtheriae can 
spread rapidly even in immune populations. In the 
20 days between the beginning of term and the first 
swabbing exercise the organism had spread to nine 
children in three different classes, into another 
school, and into households involving three or more 
people. The unimmunised cannot therefore rely on 
herd immunity for protection and the risk to such 
people can only increase as air traffic between the 
United Kingdom and endemic areas grows. 


We would like to thank Dr Alan Davies, medical officer for 
environmental health, of Tameside District for his help and 
encouragement with this report 
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SuUMMALEY Two groups of patients with cystic 
fbrozis were compered. The scceened group, 
cetected with an improved neonztal screemmng assay 
fr immunoreactive rypsin, developed fewer chest 
afections requiring “rez:ment anc gained more 
weiztt than the unscrzened group. =arly diagnosis 
ty scre2ning seems to affect early morbidity. 





Pecnazal screening for cystic fibrosis by dried blood 
sot has been undertaker. at several centres since 
the cerelopment oi the serum immunoreactive 
trypsin ‘IRT) assay by Crossley et a. in 1979 | This 
test hes been umprceved, notably >y the human 
trypsiacgen monoclonal actibody assay (HTMAB),” 
and it 1s effective and specific w:th acceptably few 
felse positive and false negative resules.? * Neverthe- 
less, ccmtroversy exis-< as to whether the long term 
benef ts? of screening outweigh the economic and 
psych)s)cial costs É 

We report our exper ence with neonatal screening 
fcr -his disease and >>mpare the cLnical progress 
daring the first two rears of life of a cohort of 28 
patierts with cystic fiorosis diagnosed by screening 
with a cohort of 23 patients who vere clinically 
dsagnosed They were matched as clozely as possible 
im terms of age and menagement. 


Methods and results 


Neonetal screening was incroduced s a six month 
piot study in two obstetric hospital: in Brisbane, 
Queersland in December 1932 (where 45% of 
Q.ieersland births take plaze), and it was thereafter 
exended to all births threcghout the state. Until 
Dzcember 1986 180 OCC newborn babzes were tested 
by the IRT assay metad of Crossley et al; the last 
4= 000 Eabies were also <ested by the HTMAB 
aszay. Siace July 1982 39-S% of all newborn babies 
in Queensland have b2en tested. Tab e 1 shows the 
results end details cf the programme. After a 
persistently raised IRT conzentration diagnosis was 
confirmed at one month of age by at least three 
sweat tests (using pocarpine iontophoresis for 
sample collection). Pahents were managed by a 
centralised and stantardtssed manegement pro- 


gamme for cystic fibrosis that was coordinated 
jeintly from the two main paediatnc teaching 
hospitals in the State of Queensland (Royal Child- 
ren’s Hospital and Mater Children’s Hospital). 
Curing the study period no important changes in 
management protocol or philosophy of management 
o curred. 

A comparison was made between two unselected 
cchorts of children with cystic fibrosis, who were 
bern in Queensland between January 1980 and July 
1£85, with particular reference to illness during the 
fist two years of hfe. The first cohort of 
‘unscreened’ children (n=23) were born between 
January 1980 and July 1983 and were subsequently 
dēāgnosed clinically ranging from 0 months to 
33 years (mean 0-6 years). The second cohort of 
‘s-reened’ children (n=28) were born between 
December 1982 and July 1985. Patients presenting 
wih meconium ileus were not included. Three 
(13%) patients in the unscreened group were 
(relatively) asymptomatic at diagnosis because they 
w re diagnosed only after a sibling index case was 
foand by screening. Clinical data concerning the 
fist two years of life were collected retrospectively 
in both groups by a combination of data from the 
cystic fibrosis clinic medical record review, parent 
in erview, and postal questionnaire. A comparison 
beween the two groups is shown in table 2 and 
in-licates items where a difference was found. No 


Tele 1 Details of the cystic fibrosis neonatal screening 
pregramme in Queensland 





Immunoreactive Human 
trypsin frypsinogen 
assay monclonal 
antibody 
assay 
Toal No screened 180 000 45 000 
Re=ample rate 8/1000 4/1000 
Raz at which children 
ee referred for 
Cinucal evaluation 3-6/10 000 3-5/10 000 
Predictive value 
positive at one month 
Grobabilty affected) 0-85 0-9 
Fale reassurance rate 
Ceses missed) 0:23/10 000 — 
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Table 2. Comparison of closest possible match of patients with cystic fibrosis diagnosed during the screening programme 
with those diagnosed clinically with particular reference to morbidity in the first two years of life 








Screened Unscreened Result of 
(n=28) (n=23) statistical analysis 

Male/Female ratio 1 5/1-0 13/10 
Age at diagnosis (in years) mean (range) 0-1 (0 02-0 12) 0-6 (0 03-2 3) 
Symptoms at diagnosis No (%) patients 3 (14) 21 (91) p<0 001 Fisher’s exact test 
Average time from onset 

of symptoms to diagnosis (years) — 05 
Medical consultations before confirmed diagnosis 

(No (%)) 

None 26 (93) 2 (9 

1-2 2 (1) 5 (22) p<0 001 

3-10 0 7 (30) =3-77 

>il 0 9 (39) 
Treated chest mfection at 2 years of age 

(No (%)) 

Up to 2 19 (68) 9 (39) =5 56 

3-10 9 (32) 12 (52) p<0 1>0 05 

Fill 0 2 (9) p<0 025 Fisher’s exact test 
Hospital admıssıons at <2 years of age 
(No (%))* 

Up to 2 20 (72)* 16 (70) 

3-5 41 (14) 5 (2) NS 

6-10 4 (14) 2 (9) ¢=0-739 
Mean (SD) body weight (kg) 

Birth 3-2t (0-14) 3-1 (042) (n=22) NS 

6 months 70 (1-1) 63 (0-70) (n=15) p<0 001 (Student ¢ test) 

12 months 95 (1-28) 9-0 (1-15) (n=13) NS 

24 months 12 3¢ (1:35) 11-8 (1-59) (n=20) 


*All screened patients had an intial routine admussion for assessment and education All patients were managed concurrently by a 
co-ordinated cystic fibroms clinic. Patients with meconium ileus were excluded from both groups 


tTwenty fifth percentile. 
$Fiftieth percentile. 


differences were found in sex ratio, birth weight, or 
number of hospital admissions, but significant 
differences were observed in the age of diagnosis, 
time from onset of symptoms until diagnosis, the 
number of medical consultations before diagnosis, 
and the number of treated chest infections in the 
first two years of life. Body weight (where known) 
was on average on the 25th percentile at birth in 
both groups, but it was significantly lower in the 
unscreened population at 6 months of age By 
2 years the mean body weight of the screened group 
was at the 50th percentile with the mean weight of 
the unscreened group remaining on the 25th 
percentile. 


Discussion 


Our data indicate the improving sensitivity and 
specificity of the screening test for cystic fibrosis 
with advances in the technique, and they provide 
evidence in support of continuation of the pro- 


gramme. The data, however, need to be interpreted 
with due consideration that the screened and un- 
screened cohorts were not exactly comparable, and 
there is the possibility that data from undiagnosed, 
possibly less severe cases of cystic fibrosis in children 
who were born during the study period were missed. 
Because of the age overlap of a number of cases in 
both groups, the older mean age of diagnoses but 
earlier birth dates in the unscreened group, and the 
concurrent management of both groups this was not 
a sequential study; a fact which disadvantaged 
earlier investigations. This, plus some data that 
might have been missed ın the unscreened group (by 
virtue of diagnosis of asymptomatic cases in siblings 
of index cases diagnosed during the screening 
programme) gives confidence in comparing progress 
in the two groups. 

We therefore agree, overall, with the conclusion 
from the only similar published study to date, that 
neonatal screening for cystic fibrosis reduces 
morbidity in the first two years of lıfe. The data 
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indiza-e fewer mecical atterdances, fewer treated 
respiratory chest irfections, and improved overall 
weigh gain in the s2-eened popula ion. We did not 
find significantly fewer hoszital admissions. The 
number of days i hcspital, which have been 
variously reported zs reduced® or creased, were 
not analysed. All >? our screened patients were 
bried admitted or diagnosis Tor assessment end 
2ducaticn about them condition. The later age of 
diagnosis and possible lesszr awareness of the 
mpcrtance of recoznisirg symptoms before diag- 
nosis im zhe unscreered group might have accounted 
Zor tae milar adn: Son rates in the first two years 
of life. 

As 72i there have s2en no adequate studies of the 
psychosocial implications of neonatal screening for 
cystic fibrosis Tre potential effects of the 
xesanpling and false post ve results~ and the effects 
of diagnosing the disease in ‘well’ bebies have to be 
considered against zke observed findings in this 
study of repeated nedical consultatiens and delay in 
diagrcsis in a sick cid; there is alse the advantage 
with ezrlier diagross of genetic counselling The 
psyckcsccial disadrentazes of Screening are 
-ecoming less obviou: now that there is a reduced 
reed for resampling and an increese in the pre- 
Cictive value of a positive result ‘resulting from 
more specific assays!. There is also increasing 
experience with tre apprcach to diagnosis in ‘well’ 
babies, end converssiy the avoidarce of delayed 
diagndss now that fetal genetic diagnosis 1s 
possibl=. 

In coi¢lusion, the published resuks of screening 
for cys fibrosis odicete thet screening pro- 


grammes deserve wider application and study.’ 4 é 


In particular, as both repeated pulmonary infections 
and relative underweight are important adverse 
prognostic indicators in cystic fibrosis, a reduced 
morbidity should be regarded as one of the primary 
advantages of screening. 


We are grateful to the staff of the cystic fibrosis clinics, Royal 
Children’s and Mater Children's Hospitals, to the Cystic Fibrosis 
Association of Queensland, especially Drs I Robertson, 
RM Harns, and Mr E Ryan for providing access to patient records; 
and to the families of cystic fibrosis patients who provided 
information 
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Cognitive devzlopment in transposition of the great vessels 
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SUMMéRY Ten chi:drea who had hac transposition 
of the great vesseis : TGV) repairec, deep hypo- 
thermia, and cardiac arres: were exemined. Seven 
children with acyanstic heart disease and 12 
uraffectec siblings were tested for comparison 
Their intelligence, ecademic achievement, and 
behavincr was stucied. The group with TGV had 
lower performance suDsccres on the intelligence 
test, am increase in somatic complaints, and aggres- 
sive behaviour. 





Survival of children with transposition of the great 
vessels (TGV) improved substantially with the 
advent of balloon atrial septostomy’ and intra- 
cardiac baffle? Children with TGV may have 
associated hemiplegia due to cerebrovascular 
accidents,’ or a dyskinetic movement disorder due 
to anaesthetic hypothermia and cardiac arrest,* or 
delayed development related to restricted cardiac 
reserve and chronic hypothermia and parental 
imposition of restrictions of the child’s activities." 
The severe neurological damage some children have 
made us question whether seemingly unaffected 
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children may exhibit subtle neurological and 
intellectual deficits. 


Subjects and methods 


Thirty three children with TGV were treated at the 
University of Iowa between 1967 and 1984. Four 
children died. Of the 29 survivors, 14 met the 
following criteria: age 6-5 to 14 years, no perinatal 
asphyxia, gestation of >37 weeks, and no associ- 
ations of mental handicap—for example, Down’s 
syndrome. Two families were untraceable, one 
family had moved, and one family chose not to 
participate. A total of 10 children (71% of those 
eligible) were tested. 

Eight children had a Rashkind balloon atnal 
septostomy followed by the insertion of a Mustard 
baffle before 2 years of age; this included one child 
who had a Blalock Hanlon procedure at 6-5 months, 
followed by a Mustard operation at 29 months. One 
child had a Waterton shunt at 13 months and a 
Rastelli procedure at 6-5 months, followed by a 
Mustard operation at 29 months. Ten operations, 
one in each child, were performed under deep 
hypothermia and cardiac arrest. Postoperative 
complications included one complex arrhythmia that 
required a pacemaker. Two children suffered a 
cardiac arrest and were immediately resuscitated. 
One child required dopamine for circulatory support 
in the immediate postoperative period. No child had 
a cerebrovascular accident or convulsion. Two 
children were thought to have a residual heart 
disease, and one required revision of his Mustard 
baffle during the initial period in hospital to repair 
superior vena cava and pulmonary vein obstructions. 
One child had late superior vena cava obstruction 
requiring balloon angioplasty then a vein graft. In 
six children the postoperative recovery was un- 
complicated. 

For companson, children with ventricular septal 


defect were selected by criteria identical with those 
for children with TGV. Of the 14 children who met 
these criteria, two had moved and one had 
uncontrolled fits and was mentally handicapped. 
Three families chose not to participate, therefore 
eight children were tested (57% of those eligible). 
All had had a transatnal repair of the defect: two 
children had deep hypothermia and cardiac arrest; 
the others were on cardiac bypass for an average of 
50 minutes. 

Postoperative complications included one child 
who had a residual ventricular septal defect that 
required a second operation and one child who had 
atrioventricular dissociation after surgery that 
required medical management. None of these 
children had had cerebrovascular accidents, convul- 
sions, or cardiac arrest. 

Seven siblings of children with TGV and five 
siblings of the children with ventricular septal defect 
were tested for comparison. 

A psychologist who was blind to the design and 
intent of the study tested all children. He adminis- 
tered the (revised) Weschler untelligence scale for 
children, a continuous performance task providing 
an objective measure of fine motor skill, and the 
Wide Range Achievement Test (a normed reading, 
spelling, and arithmetic test). Parents completed an 
Achenback behaviour scale, which is a compre- 
hensive checklist for common behavioural problems 
in childhood, for which normative data are available 
by age and sex. A paediatrician interviewed the 
family and collected developmental milestones from 
their baby books and school records and performed 
a general and neurological examination on each 
child. 

The results were analysed by Student’s ¢ test for 
making comparisons with population norms. The 
two groups of children with heart disease were also 
compared with their siblings using the ¢ test for 
independent samples and for comparing the mean of 


Table 1 Mean subscores for IQ from children with transposition of great vessels and three companson groups of children 





Intelligence quotient 











Verbal Performance Full scale 
(mean (SD)) (mean (SD)) (mean (SD)) 
Children with transposition of the great vessels 
(n=10) 93-0 (14-28) 920 (9-26) 916 (1198) 
Children with ventricular septal defect 
(n=8) 99-9 (875) 99-4 (11-6) 99-1 (9-82) 
Siblings of children with transposition of the great vessels 
(n=7) 954 (10-56) 980 (17-48) 96:4 (14-42) 
Siblmgs of children with ventricular septal defect 
(n=5) 1026 (5 03) 98-8 (12-80) 100-6 (9-10) 





200 Archives of LCisease in Childhood, 1988, 63 


Table 2 Academic act evement test subscores of children wif transposition of the great vessels and three comparison 


groups of children 








Wide range achievement test 








Reading Spelling Anthmenc 
(Kezan (range)) (Mean (range)) (Mean (range)) 
Children with transpostucn of the great vessels 
(n= 10) 9-5 (68-126) 93-9 (68-122) 90-5 (73-105) 
Childrer with ventncular septal defe>t 
(n=3) 10—3 (82-127) 1069 (90-119) 921 (72~104) 
Siblings of children with zransposition of the great vessels 
(n=7) liz) (91-125) 1049 (98-110) 980 (77-115) 
Siblings of cluldren with ventricular septal Œfect 
(n=3) 10¢4 (105-114) 1080 (88-120) 1034 (97-115) 





the difference between each child-sDling pair. The 
medical ethics committee cf the Unversity of Iowa 
approved the study. 


Results 


The mean intelligence quotients of all children are 
showa in table 1. Ta2 only significant differences 
from the general popalaticn were for the children 
with TSY where three verbal subtes's (vocabulary, 
arithmetic, and comprehension) and three perform- 
ance subtests (digit spen, Dlock desigas, and coding) 
were zll below population norm 1p<0-05). The 
mean difference of the-sibling pairs’ stores showed a 
signifcant difference >=tween the group with TGV v 
sibling pairs and vencricular septal cefect v sibling 
pairs on performance IQ ‘p<0-03). 

Toe results of the achievement test are shown in 
table 2 In comparing achievement s.1bscore differ- 
ences between sibling pairs there was a consistent 
trend for both groups of children wita heart disease 
to have lower scores than their sitdings. For the 
conticuous performance task there were no differ- 
ences between siblirg pairs. On the Achenbach 
behaviour checklist, the child-en wth TGV were 
more ageressive (p<+02) and had more somatic 
compkaints (p<0-3) tan did children with a ven- 
criculer septal defect. No neurological abnormalities 
were found for any child. There were no differences 
in ages at which stancerd milestones were reached. 


Discussion 


Our data suggest that chidren with transposition of 
the great vessels do have greater impairment of 
cognit ve skills than co children wah ventricular 
septel defect, although in toth diseeses there is a 
similar degree of deo-vation of stamulation and 


potential for exploration because of debility in 
icfancy. These children with TGV did not have 
1O)paired academic achievement to a degree equal to 
the umpairment of performance IQ but increase in 
scmatic complaints and aggressive behaviour 
suggested subtle problems with their peers at school. 
Icterestingly, a degree of social imperceptiveness 
seems to accompany visual perceptual problems in 
other populations of children with poor perform- 
arce IQ and learning disabilities.® 

“With advances in the diagnosis of developmental 
dsorders and advances in educational and remedial 
treatment of learning disorders it seems timely to 
b: gin identifying more specifically the develop- 
mantal disorder that is associated with a specific 
dāzase. 
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When is meconium stained liquor actually bile stained vomit? 
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SUMMARY Three babies said to have had 
‘meconium stained liquor’ were subsequently found 
never to have passed meconium. The green dis- 
coloured liquor was the result of bilious vomiting in 
utero secondary to mtestinal obstruction. 





Case reports 


CASE 1 

After an uneventful pregnancy during which no 
ultrasound scans had been performed, a baby boy 
was born at term, and meconium stained liquor was 
noted. He fed well and was discharged home after 
24 hours. At 4 days of age he began to vomit green, 
and then brown, smelly fluid On admission he was 
severely shocked with gross, tense abdominal 
distension. After vigorous resuscitation laparotomy 
was performed; a cavity filled with pus was found in 
the left upper quadrant caused by an antenatal 
perforation of the jejunum. Distal to the perforation 
the bowel was full of inspissated pellets, character- 
istic of meconium ileus. The colon was narrow and 
empty. The jejunal perforation was resected and a 
Bishop-Koop jejunostomy performed. He died 
48 hours postoperatively of septicaemia and shock 
lung. Necropsy showed the histological features of 
cystic fibrosis. 


CASE 2 

After an antenatal ultrasound scan at 32 weeks that 
showed distended loops of bowel a baby boy was 
delivered by emergency caesarean section because 
of fetal distress during labour. There was meconium 
stained hquor He had a distended abdomen with an 
umbilical flare and was given antibiotics. Meconium 
was thought to have been found in the rectum on 
rectal examination. After intubation he was trans- 
ferred to the regional unit and after further resus- 
citation laparotomy was performed; this showed a 
meconium peritonitis cyst containing 300 ml of 
brown offensive fluid. There was a volvulus of the 
jejunum 5 cm distal to the duodenojeyunal flexure. 
The rest of the ileum was normal, but full of 
inspissated pellets. There was a typical narrow, 
empty colon. The necrotic loop of jejunum was 
resected and a Bishop-Koop jeyunostomy per- 
formed that was closed when the baby was 3 months 


old. The diagnosis of cystic fibrosis was confirmed . 
by sweat test, and he was growing well at 12 months 
of age. 


CASE 3 

After antenatal diagnosis of a large bladder and 
bilateral hydronephrosis a baby boy had two vesico- 
amniotic shunts inserted at 30 and 32 weeks’ 
gestation. Gross polyhydrammios was noted. At 
delivery at 35 weeks, fresh ‘meconium’ was noted 
and the cord was wrapped tightly round him He 
required intubation and ventilation for a short 
period. 

On examimation he had multiple intradermal 
haemorrhages on his face from the cord, and the 
abdominal wall was typical of the prune belly 
syndrome. Both kidneys and the huge bladder were 
easily palpable. The initial diagnosis of urinary 
obstruction by posterior urethral valves was refuted 
by the micturating cystogram which showed gross 
unobstructed megacystis without vesicoureteric 
reflux. Bile stained vomiting started after 36 hours 
and the diagnosis of megacystis microcolon intes- 
tinal hypoperistalsis syndrome was confirmed by 
barium enema examination (which showed a narrow 
colon) and by banum meal examimation (which 
showed extremely slow transit into the jejunum). 
He died shortly afterwards. 


Discussion 


Meconium stained liquor 1s a classic sign of fetal 
distress during labour. The liquor is green or brown 
and fills the pharynx and stomach, and ın some cases 
the trachea and bronchial tree. Because of the need 
to ensure that the lungs are clear, paediatricians are 
called to deliveries at which meconium stained 
liquor is found so that they may aspirate the trachea 
either under direct vision or through an endo- 
tracheal tube, thus preventing meconium pneumo- 
nitis All three cases reported here were seen by a 
paediatric team, one before discharge home, and all 
three before transfer to the regional umt. If the lack 
of meconium in the rectum in these children with 
apparent meconium stamed liquor had been 
detected early, it might have alerted their clinicians 
to the possibility of mtestinal obstruction. The 
operative and radiological findings in each case 
indicated that mecomum could never have been 
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passe rectally. Earlier diagnosis mught have 
resulted in the survive! of cas2 1, amd reduced the 
morb.city m case 2. 

If a rectal thermcneter is passed and the end 
inspected, ıt not only allows a check cn the colour of 
the rectal contents (if any} but alzo ensures that any 
ano-eczal abnormalit7 is d2*ected immediately. The 
paediatrician called sc the deivery should do this 
himself. 


Absence of meconium in the rectum should alert 
the paediatrician to the possibility that the baby 
dces not have meconium stained liquor, but intes- 
tiral obstruction with bile stained vomiting in utero. 
Correspondence to Mr DM Burge, Wessex Regional Centre for 
Pacdiatric Surgery, Southampton General Hospital, Southampton 
SCS 4XY 


Recetved 12 May 1987 


Mercury concentration in cord blood 


D A SPENCER,* I M HOUSE,+ J H TRIPP,t AND L STIMMLER* 
* Departments of Paechatrics, Guy’s Fospital, and {Royal Devon and Exeter Hospitals, and Poisons Unit, 


Lewisham and North Southwark Health Authority 





SUMMakyY The mean nerzury concentration mea- 
sured in cord blood from SI -nner city babies born at 
Guy's Hospital was sizuficantly higher (37 nmol/l v 
20 mci) than thet trom 17 babies born at the 
Royal Devon and Exeter ospital, which serves a 
more tural population. 





The finding of a mercury ccncenvration well above 
that believed to be ‘normal’ (from e»perience with 
adults in the cord bicod =rorm an irfant at Guy’s 
Hospital who died uring the neonatal period 
prompted a literature search for normal values in 
cord blood. None were Mund for nfants in the 
Unitec Kingdom, though va_ues ace published from 
other perts of the work, particulacly where mercury 
toxicity is a recognized problem.! Analysis, for 
mercucy, of cord bloods from other babies at the 
hosp:tal (which serves an area cf icner London) 
showed an unexpectedly hrgh mean concentration, 
this suzgested the poss-biliry of eaviranment expo- 
sure amd prompted a ccmparison study with infants 
born in a rural envirdimert. 


Patients and methods 


Samples of cord blood G m_) were obtained from 51 
randomly selected bades Df normal deliveries at 
Guy’s Hospital from paients living in nner London 
and from 17 deliverice at the Roya. Devon and 
Exeter Hospital, whick serves a rural 2nvironment. 
In both centres the satples were taken from fresh 
placentas by needle pmcture of a pacental vein. 
The specimens were immediately transferred to a 
heparinised blood tuke and stored at —20° until 


analysed by one of us (IMH). No information was 
collected about mothers in relation to possible 
environmental or occupational exposure to mer- 
curvy, 

Total whole blood mercury was measured by cold 
vapour atomic absorption spectrometry with a 
Varian 475 spectrometer by an unpublished method, 
based on that of Hatch and Ott,” after destruction of 
the organic material in the samples with a mixture of 
mtcic and sulphuric acids and potassium per- 
manganate. The limit of detection of the method 
varied between 2-5 and 7-5 nmol/l with a coefficient 
of ~ariation of 20% at 25 nmol/l. An internal quality 
cortrol sample that was measured periodically gave 
a mean (SD) of 50 (2 5) nmol/l. Statistical analysis 
wa- by Student’s ¢ test after log transformation of 
the data. 


Results 


Mercury concentrations in cord blood from samples 
from the rural population were normally distributed 
abcut a geometric mean of 20 nmol/l (95% range 
11-3€ nmol/l). Mercury concentrations in the 
samples from the inner London population had 
a sxewed distribution with a geometric mean of 
37 mmol/l (95% range 10-139 nmol/l) (figure). There 
was a significant difference between the means of 
the two groups (t=9-63; df=67; p<0-00001). 


Discussion 


The pathophysiological importance of these findings 
is unclear. Mercury toxicity is unlikely below a 
blood concentration of 1000 nmol/l, though Pink 
disease can be seen in infants and children at 


Mercury concentration m cord blood (nmol/l) 





Figure Mercury concentrations in cord blood in infants 
born at Guy's Hospital (@), and in infants born at the Royal 
Devon and Exeter Hospital (O). 


mercury concentrations considerably below this 
(unpublished work). It 1s recommended, however, 
that the blood concentration of mercury in workers 
exposed in industry should be below 150 nmol/l. 
Furthermore, mean concentrations of mercury in 
cord blood ın different parts of the world, vary from 
6 nmol/l,! to as high as 100 nmol/l* Organic 
mercurials cross the placenta much more readily 
than inorganic salts so that an organic source of 
environmental contammation should be con- 
sidered,? * 

Mercury is certainly toxic to the fetus* and its use 
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in treatment of syphilis mcreased the rate of 
abortion.’ A relation between the concentration of 
mercury in cord blood and the incidence of previous 
stillbirth was shown in a study from America even 
though the concentrations were low (mean 6 nmol/l). 
The correlation was weak and no causality could be 
inferred. It is also known that placental concen- 
trations of some forms of mercury may be much 
increased (perhaps 15 fold), compared with cord 
blood.! 

The Royal Devon and Exeter Hospital serves 
mothers who live in a small city, with only light 
industry, or in the country. In contrast, mothers 
delivering at Guy’s Hospital live in one of the most 
depressed parts of a large city The differences in 
environment between the two centres are so numer- 
ous that ıt would be a major task to pinpoint the 
cause or causes of the presumed increased exposure 
to mercury occurring in this part of London. There 
are also many differences ın the pattern of morbidity 
between rural and inner city populations. For 
example, the mcidence of low birth weight is 6% in 
Exeter compared with 9% in the local population 
that Guy’s Hospital serves Our observations sug- 
gest the need for further studies of concentrations of 
blood mercury ın mothers and neonates born in the 
United Kingdom. 
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sumN43y An 11 year old girl who was being 
treat2d for enuresiz with imipramine developed 
ecrocyerosis of the Lends and feet. All biochemical 
enc haematological investigations gave normal 
resulcs. When imipramine was stopped the girl 
wecovered within thee cays. 





Imip-emine, the chest of che tricyclic anti- 
depressants, 1s wicely used o teat nocturnal 
enuress in children. We describe n unusual side 
effec: of imipramine that has not been previously 
repo-ted in children aath enurests ard suggest a new 
hypothssis for the sathcgenesis of this pheno- 
menon 


Case report 


An 11 ~ear old girl was admitted for investigation of 
persistently cyanosed hands. The problem started 
seven weeks before admission with sudden painful 
weling of the medal -wo metacarpophalangeal 
joints cf her left hard. T12 pain lessened but both 
hands became increaang y blue and swollen. Her 
ke als became pes stently cold, Hue, and moist, 
elthauch not painful There was no history of cold 
mjury aor of Raynawd’s phencmenon. 

Her only mediceton was imip-amine 25 mg 
mghtly for primary nocturnal enuresis. This had 
been started 10 weeks before acmussion, three 
weeks before the onset df symptoms. 

Sh2 was the product of z healthy ‘erm pregnancy 
enc acral deliverr anc had weighed 3760 g at 
birth Hər growth avd developmen: were normal, 
enc ner only hospi-el admission tad been for a 
tansilectomy and adencrdectomy at age 10. Her 
father had maturity .2se= diabetzs, and her mother 
was enaretic until age 16. She had a brother who was 
zko 2ruretic. 

Fhys cal examination showed a slender afebrile 
girl. Her hands and eet were ncticeably cold, blue, 
end mcist, and blancred on pressure. Her forearms 
showe= livido reticularis. Her blood pressure was 
720/80 mm Hg, pul wes 80 beats/munute, and all 
peripheral pulses were pzlpable. Tre remainder of 
the exemination was normal. 

Or admission her 1aemoglobin concentration was 


133 g/l, white blood cell count 7-7x10% with a 
normal differential, and her erythrocyte sedi- 
mentation rate was 3 mm in the first hour. The 
ucinalysis gave normal results A coagulation screen 
(=ctivated partial prothrombin time, prothrombin 
tne, thrombin clotting time) gave normal results. 
Cold agglutmins were absent. Rheumatoid factor 
vas absent, as were autoantibodies. Immuno- 
gobulin concentrations were normal. Radiographs 
œ the chest and hands were normal, and barium 
sallow showed normal oesophageal peristalsis. 
During her hospital stay the imipramine was 
dsscontinued because her enuresis had not 
improved. No new drugs were started. Three days 
later her hands and feet were warm, pink, and dry. 
At follow up two months later she reported that 
azart from one brief episode of cyanosis of the 
hands on a cold day, her hands and feet had 
remained normal. She remains enuretic. 


Ciscussion 


Tne diagnosis in this case was acrocyanosis, a 
condition seen most often in female adolescents and 
fined as ‘a symmetric persistent coldness and 
c-anosis of the distal . . . extremuties’.’ Acrocyanosis 
ig a vasospastic disorder related to Raynaud’s 
pfaenomenon, which is intermittent but more severe 
tLan acrocyanosis and often leads to trophic changes 
aad ulceration.! Childhood Raynaud’s phenomenon 
is rare and is usually associated with a collagen 
vascular disease.* There was neither clinical nor 
leboratory evidence of collagen vascular disease in 
tlis case. There was, however, a strong temporal 
re lation between imipramine use and the occurrence 
œŒ acrocyanosis. 

There are sparse reports of digital vasospasm 
actributable to imipramine. Coldness of hands and 
feet has been observed in two of 52 hyperkinetic 
caddren and in two psychotic children treated with 
inipramine.? Appelbaum and Kapoor’ have also 
cd=scribed an adult treated for depression with 
130 mg/day of imipramine who developed digital 
vasospasm. 

A mechanism by which this may have happened is 
re lated to the neurohormonal effects of imipramine. 
Imipramine inhibits reuptake of monoamine neuro- 
teansmitters at both central and peripheral recep- 


tors’: the central blockade is responsible for its 
antidepressant effect. There is also an anticholin- 
ergic effect, which is important in treating enuresis. 
Finally (and of most relevance im this case) ımı- 
pramine antagonises both H,- and H,-histaminergic 
receptors.‘ $ 

Digital vasospasm seen in Raynaud’s pheno- 
menon, and presumably acrocyanosis, has been 
variously ascribed to sympathetic hyperactivity or to 
a ‘local fault? within the digital arteries.° Lafferty 
et al have recently suggested that local release of 
bistamine from mast cells may be crucial in the 
maintenance of digital artenal blood flow.® Hist- 
amine acts as a vasodilator while noradrenaline from 
vascular sympathetic nerve endings acts to constrict 
digital vessels. We propose that the antihistaminic 
and proadrenergic préperties of immpramine may 
promote potent digital vasospasm in susceptible 
individuals. 

Whatever the relationship of this vasospastic 
phenomenon to imipramine, physicians should be 
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alerted to this disturbing side effect of a drug that 1s 
often prescribed for childhood enuresis. 
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SUMMARY Serum thyroid stimulating hormone 
binding inhibitor immunoglobulins (TBI) and thy- 
roid stimulating antibody (TSAb) concentrations 
were measured in three pregnant women with 
hyperthyroidism and then in their infants. The 
results suggested that TBI concentrations in infants 
in the neonatal period or from mothers during the 
third trimester of pregnancy showed a good correla- 
tion with the development of neonatal hyperthy- 
roidism. 





It is now widely believed that the transient thyroid 
overactivity in infants born to mothers with hyper- 
thyroidism 1s a result of the placental transfer of 
thyroid stimulating ummunoglobulins from the 
mother to the infant. The immunoglobulins in the 
sera from some patients with Graves’ disease were 
shown, by the radioreceptor assay system, to inhibit 
the binding of thyroid stimulating hormone to its 
receptor sites and were designated as thyroid 
stimulating hormone binding inhibitor immunoglo- 


bulins (TBI).! It was also shown that immunoglo- 
bulins ın the patient’s sera stimulated the production 
of cyclic AMP in human thyroid tissues and were 
known as thyroid stimulating antibodies (TSAb).” 
We studied three unrelated infants who were born 
to women with hyperthyroidism, and one of them 
developed typical transient neonatal hyperthyroid- 
ism. We measured serum TBII and TSAb concen- 
trations in these infants and their mothers. 


Case reports 


Family 1 The mother developed hyperthyroidism at 
26 years old when she was in her 32nd week of 
pregnancy. From the 34th week until delivery she 
had been maintained euthyroid with methimazole. 
A girl (3330 g) was born at 39 weeks’ gestation. On 
the 8th day of life she was noted to be hyperactive 
and had developed diarrhoea. Tachycardia was 
noticed on the 10th day when her body weight was 
3100 g Thyroid studies on day 8 showed that she 
had hyperthyroidism; she had serum concentrations 
of triiodothyronine, thyroxine, free thyroxine, and 
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thyroid stimulating Fcrmane of 8-6 nmol/l, 527-6 
nmol/l, 350-8 pmol/l, end <1-0 mU/, respectively. 
Treatment with propy thicuracyl anc Lugol’s solu- 
tion was started on day 13 Her condition and 
thyroid function impscved gradually and the treat- 
ments vere stopped cn day 59 He- physical and 
mental development aad the thyroid function tests 
gave normal results a: 1C months cf age. 


Family 2 The mother was first diagnosed as having 
hyperthroidism at 29 vears old. Two years after the 
diagnoss she received pertial thyroidectomy be- 
caus2 ofa poor response tc antithyrosd drugs After 
the surgery she had been mzintained 2uthyroid with 
thyroxine supplement. A girl was bom at 39 weeks’ 
gestation. Her develooment and thzroid function 
were nermal during 1D menths of tollow up. 


Family = The mother -eve-cped hyperthyroidism at 
22 years old when she was four months pregnant. 
Treatment was startec wich methimmzole but she 
remained hyperthyrcid curing the rest of her 
pregnanzy. A boy (2530 g) was borr at 39 weeks’ 
gestation and his thyrcid function, detected in the 
cord blood, was nomral. Thyrcid hormone concen- 
trations gradually decreased until 2 weeks of age 
when serum concen-tations of tniodothyronine, 
thyroxin=, and free thyroxine werz 1:3 nmol/l, 
47-7 nmal, and 8-0 pmo/, r2spectively The hormone 
concentrations returned ta the normal ranges at 1-5 
months of age withoct treatment. TEroughout this 
period thyroxine bincang globulin concentrations 
were normal and tavro-d stimulating hormone 
concentrations were always less than 1-0 mU/l. At 
4 months of age hs development and thyroid 
function: were normal 


Methods 


Serum samples from ti2 th-ee pregnant women and 
their infants were stcred a: —20°C until assayed 


During follow up some of the specimens taken at 
ce-tain intervals from the same infant were com- 
bimed for TBI and TSAD assays. 

serum TBH was assayed by the method of 
Shewring and Smith? using a commercial kit (Japan 
Travenol, Japan). Serum TSAb concentrations were 
assayed by the method of Kasagi et al.* 


Reults 


In the infant in family 1 who developed neonatal 
hyzerthyroidism, both TBH and TSAb concentra- 
ticns were high at birth (table 1) and gradually 
dezreased by day 50 (table 2). The concentrations of 
TEII and TSAb in the mother of this infant at the 
third trimester of pregnancy were close to the 
coacentrations in the neonate. 

The mother ın family 2 had detectable TBII and 
TSAb concentrations ın the first trimester of preg- 
naicy and the infant had detectable TSAb but 
undetectable TBII concentrations in the combined 
sera obtained on day 4 and 11 (table 1). No TSAb 
was detected ın the infant after the neonatal period 
(table 2). 

The mother in family 3 had detectable TBII and 
sligatly high TSAb concentrations ın the second 
trimester and detectable but further decreased 
corcentration of TBI in the third trimester of 


Table 2 Concentrations of TBI and TSAb in the infants 
of family I and family 2 after birth 











Age Family 1 Family 2 
(dars; 

0 13117* 27136" 43 50 4/11* 18/25" 
TBI 587 457 280 251 232 79 —6-0 
TSab 53 3-4 21 18 16 46 0 


Cortrol values TBII, <10%, TSAb, <1-0 mU/ 
*Se-um samples obtained on two different days were combined 
for assays 


Table 1 Concentrators cf TEI and TSA? in the mothers during pregnancy and their infants at birth (family I and 3) or 


neonctal period (famil Qi 














Family Mothers Neonates 
Trimester 
lst 2nd 3rd 
TBH TSAE TBII TSAb TBII TSAb TBH TSAb 
1 ? H 772 200 54-8 34 587 5-3 
2 334 220 bs a j 5 79 4-6 
3 F. ý 20 6 18 12-8 13 —18 6 0 


“Assay nct done 
Control vaues TBI <10%: TSAb <10 mU/ 


pregnancy. Serum of the infant in family 3 at birth 
had undetectable TBI and TSAb concentrations 
(table 1). We assume that the transient hypothyroid- 
Ism in this infant was due to the suppression of 
secretion of thyroid stimulating hormone as the 
mother was hyperthyroid a the last half of her 


pregnancy. 
Discussion 


One of three unrelated infants born to mothers with 
hyperthyroidism developed transient neonatal 
hyperthyroidism. TBH and TSAb concentrations 
in the cord blood from this infant were high and 
almost the same as those ın her mother during 
the third trimester of pregnancy. The other infant 
(family 2) who had high serum TSAb but normal 
TBII concentrations in the neonatal period did not 
develop hyperthyroidism and neither did the third 
infant (family 3) whose TBII and TSAb concentra- 
tions in the cord serum were both undetectable. 

A recent study reported high concentrations of 
serum TBII in patients with transient neonatal 
hyperthyroidism but they did not measure TSAb 
concentrations.’ Another study showed that detect- 
able TSAb ın the mother in the third trimester was 
predictive for neonatal hyperthyroidism, but TBH 
concentrations were not measured.° 

In our study TBI concentrations, but not those of 
TSAb, showed a good correlation with the develop- 
ment of neonatal hyperthyroidism and the concen- 
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trations of TBII in the maternal sera during the third 
trimester of pregnancy might have predictive value 
in the neonatal hyperthyroidism. We think that 
widespread use of assays for both TBII and TSAb 
will clarify the pathogenesis and predictivity of 
transient neonatal hyperthyroidism 
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SUMMARY A child born with severe combined 
immunodeficiency, who was immunoreconstituted 
by a fetal liver and thymus transplant, developed 
acute lymphoblastic leukaemia in the donor cell 
line. During remission she contracted acute Q fever, 
which gave rise to unexpected complications Early 
treatment of the Q fever might have altered the 
subsequent events and prevented her death 





Q fever is a sporadic infection and is an occupational 
hazard of men working with domestic sheep and 


cattle. The clinical features of the acute and chronic 
form in adults are well described. Reports in 
children are rare! ? with less than 50 notifications 
from 1975-81. Heard et al reported five cases in 
immunocompromised adults.* We describe a gurl, 
who was 6 years old at the time of her death, who 
had been mmmunoreconstituted by transplantation 
with fetal liver and thymus at 9 months old because 
of severe combined immunodeficiency (SCID). 
Acute lymphoblastic leukaemia (ALL) subse- 
quently developed in the donor cell line. During 
treatment she developed acute Q fever from which 
she ultumately died. The advantage of co- 
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trimcxazole prophylaxis ın treazment against 
leukaemia 1s well known Ect its partial effectiveness 
in Q fever proved disadvantageous. 


Case Report 


Two girls, the only offspring cf healthy parents, 
were born with SCIC- The first died of graft versus 
host disease after an unrelated marrow transplant. 
The second child was successfully immuno- 
reconstituted after a secorc fezal liver-thymic trans- 
plant at 9 months of zge “the first had failed three 
montis earlier) She remained well and asympto- 
matic for 21 months wren she developed ALL 
(cALLA and Tdt positive’ ın the conor cells At 
diagnosis the leucccyte count was 10-1x10°A, 
imm lobulin ccncemtrations were normal 
(IgG 7-1 g/l, IgA 1-1 g/l, IgM 1-4 g/It; there was no 
orgaromegalvy and the cezebrospina. fluid was not 
affected. 

The Medical Research Counc] CKALL VOI B 
protocol was used for treatmen:. Iaduction drugs 
were daunorubicin, vincristine, asparaginase, and 
predrisolone. Cran radiation and intrathecal 
meth >trexate were used from week 6 to week 9. Co- 
trimoxazole (150 mg/m?’ was used -hroughout the 
consclidation and mantenance phase Despite the 
unusuél history the chemotherapy was tolerated 
with 29 infection Two years fram diagnosis while 
on maintenance chemotherapy she developed an 
isolated meningeal relapse. This wes treated with 
further intrathecal m=thctrexate ard craniospinal 
irradiation and the keuka2-me induction repeated. 
Co-trimoxazcle proplylaxis was stcpped. 

Foar weeks later she became acutely ul with a 
high intermittent fever, severe heedache, photo- 
phob a, myalgic paima in zhe neck end chest, sore 
throat, dry cough, aad noticeable irritability. A 
florid centripetal haemorrhagic maculopapular rash 
appeared. Blood ccunt initially was sormal, but fell 
to 0-5x10°/ with an appreciable lymphocytosis by 
day £ Mild hepatocelular disturbance was noted. 
A chest x ray film was clear. Cerebrospinal fluid 
examination gave ocrmal results. No significant 
bacterial or viral isoletes were found and a battery of 
viral titres, mycoplasma titres. aad Weil Felix 
react:on all gave normal results. 

Afer a variety of smpicical artibptic treatments 
she slowly improved C»-tnmoxazole and main- 
tenarce chemotherapy were res arted. Retro- 
spect vely, a diagnosis of Q fever was made as the 
phase II titre peaked (1512) six weeks later. No 
speciïc treatment was given as she was asympto- 
matic, although the raised titre persisted. Nine 
months later she developed vcmit.ng, headache, 
fits, and hemiparexs. Extensive investigations 


in=Inding examination of the cerebrospinal fluid and 
ccmputed tomography failed to identify a cause. 
Sk2 was treated with dexamethasone and antt- 
ccovulsants as ıt was assumed she had developed 
leikoencephalopathy after her previous treatment 
of the central nervous system. All treatment 
in=Inding co-trimoxazole was stopped. Three weeks 
lacez she developed a further exacerbation of the 
acute influenzal like illness with the central nervous 
system being affected. Chronic Q fever was sus- 
pected despite a normal echocardiogram and no 
imrease in phase 1 titre. Intravenous tetracycline 
(continued orally for four months) resulted in a 
ccmplete and rapid recovery with immediate resol- 
ution of phase II titre. Three months later, there was 
a leukaemic marrow relapse from which she subse- 
quently died a month before her 6th birthday. 
No further ulness attributable to Q fever had 
occurred. 


Discussion 


Tae clinical course of this child’s illness was punc- 
tLated by three separate events, which were 
apparently unrelated. Successful immunoreconsti- 
tition of SCID with a matched bone marrow donor 
o> a fetal liver and thymus transplant in those 
without a donor has been recorded.* Prompt 
rescoration and maintenance of immune function 
atter the second fetal liver and thymic transplant was 
p-esent throughout the preleukaemic and leukaemic 
pase of our patient’s life. The development of ALL 
ir the donor male cells, presumably of fetal origin, 
has never been previously described. The subse- 
quent course of the leukaemia with a meningeal 
relapse and ultimately a marrow relapse was 
p2thaps more aggressive than might have been 
p-edicted from the presenting (standard risk) 
features. Optimum chemotherapy doses, however, 
were well tolerated by the patient’s marrow, with no 
ircrease in susceptibility to infection until the 
emsode of Q fever. 

The unusual features of the Q fever and its 
ciironicity probably occurred as a result of immuno- 
suppressive treatment and partial suppression by co- 
trimoxazole. The rapid response to intravenous 
tetracycline and serological conversion can be taken 
a. diagnostic evidence of Q fever infection. The 
sarrce of the infection was unknown, although an 
outbreak in the county had been reported four years 
earlier. Neither parent, however, had a similar 
il ness or raised titre. Blood products have been 
sugzested as a source of infection, but this child had 
oy received one unit of blood three years earlier. 
Although Q fever is rare, it is not difficult to 
dagnose or confirm. With hindsight, we should 


have given appropriate treatment earlier because of 
the persistently high titre. Early adequate treatment 
might have permitted continuation of antileukaemia 
maintenance that might have prevented the sub- 
sequent marrow relapse that resulted ın her death. 
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Hospital of Wales for help with the virological investigations. 
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Giving assessment reports to parents 


H McCONACHIE, S LINGAM, B STIFF, AND K S HOLT 


Wolfson Centre, Institute of Child Health, London 


SUMMARY Reactions of 25 parents to receiving 
copies of written reports concerning developmental 
assessment of their children were assessed. All 
parents wanted to have a written report. 


The implementation of the 1981 Education Act has 
meant that parents now receive a copy of all the 
assessment documents that contribute toward a 
statement of their child’s special educational needs. 
Parents also have a right to contribute written 
evidence of their own about the child. They thus 
need full information about their child’s develop- 
ment. 

At the Wolfson Centre children with complex 
developmental problems are assessed by a multidis- 
ciplinary team. After the assessment a full discus- 
sion of findings 1s held with the parents by members 
of the team. A report ıs then sent to the referring 
doctor, and with parent’s permission, a copy to 
other relevant professionals. In general, the practice 
has been to give a copy of the report to parents only 
when they request it 

The advantages and possible difficulties of giving 
a written assessment report to the parents of 
children with developmental problems have been 
discussed previously.'? It has been found that 
written reports are popular with parents. Similar 
positive responses have been found when general 
medical patients have been given copies of hospital 


clinic letters sent to the general practitioner.’ In the 
light of these experiences it was decided to conduct a 
small evaluation study of routinely sending written 
assessment reports to parents. 


Subjects and methods 


Twenty five children seen consecutively by one of 
the paediatricians (SL) were included. The chil- 
dren’s mean age was 5 years 8 months (range 7 
months to 11 years 6 months). Their primary 
diagnostic categories included delayed development 
(8 children), cerebral palsy (6), speech or language 
disorder, or both (5), educational difficulties (4), 
and hyperactivity (2). Most presented a complex 
picture of disability. 

Parents received the same report as was sent to 
professionals. For 10 children the assessment was 
conducted primarily by the paediatrician and the 
report prepared by him alone. For four children the 
report was written jointly by the paediatrician and a 
therapist, and for 11 others the paediatrician and the 
psychologist or therapist, or both, wrote reports 
separately. In all cases the professional knew the 
report would be sent to the parents. 

Parents were interviewed about their reactions to 
the report(s), by either HM on the telephone, or the 
child’s health visitor (six cases). Questions were 
asked about how comprehensible and useful the 
reports seemed, and also whether they reflected 
accurately what the parents remembered of the 


210 Archives of Dizease in Childzood, 1988, 63 


assessment and discassion (seven point ratings). In 
addrion parents were asked if any technical terms 
nad not been unders:ood, and how tie reports could 
aave been umproved. The interviews concentrated 
on reactions to zhe reports, as distinct from the 
assessment or the discussion with staff. 


Results 


No parents refused to pac-icipate. Their reactions to 
receming reports were cverwhelmaingly positive. 
Only three parents gav2 any ratngs below the 
midpoint (two ratec tke report as difficult to 
understand, and one said 1t was not-useful). Eleven 
mentioned one or more technical -erms that they 
had aot <nown. Only five, hcwever, expressed any 
anxiety concerning ‘lis, and several said they had 
asked their health visizor or family doctor to explain. 
Anovher five parenzs made more specific critical 
commen:s—for exarle. pointed oat minor differ- 
ences of opinion cr stated that the report concen- 
trated tco much on wha: the child could not do. 

Tke 15 completely podtive react ons were com- 
pared wich the 10 pa-ents who had reised any sort of 
concern Dr criticism, how2ver mild, >n a number of 
indices, such as age cf chi-c, first versus review visit, 
mode of _nterview, eze. No sigaificarct relations were 
round (z2 or Fishers test). Two non-significant 
trencs were noted, which may have some validity in 
this sample. Parents of younger chi dren tended to 
be more critical than parents of older children. 
Pareats of children with rild to mcderate intellec- 
tual disability tend21 to be morz critical than 
parents of children sno cither were in the average 
range or had severe or profound ntellectual dis- 
ability. There was ro relation between positive 
reactions and currex clanty of definition of the 
child's problems. Parents comments on the useful- 
mess cf the report are shown in the table. 


Jiscussicn 
Any conzlusions rom thts small study must neces- 
Table Perents’ commerts ca usefulness of written reports 


Categcries Frequency 





I Joge memory—too anxxus at che time to take 
al un 11 

Z Can Ipoh back and reed agem in future end 
see progress made 

= Can ‘mu over’ what Las beer said 

Z Can. discass with husband ard farrily 

E Can discass with proie sonal 

E Outade cw, differeat engk helps you © 
stard back and p.nperit areas where child 
needs relp 5 


nnn oO 


sarily be tentative; however, they parallel con- 
chisions of previous articles. Firstly, reports are 
popular with parents. Secondly, parents of older 
cxiildren—that ıs, those who may have had longer to 
think about and accept the nature of the child’s 
dsability—tend to be more positive. Thirdly, tech- 
nical terms require explanation, either in the body 
ož the report itself, or by encouraging parents to dis- 
cass the report fully with the relevant professionals. 
Fourthly, as was also found in the Warwick evalu- 
azcn, numentcal results of assessments can be sent 
te parents, suitably presented and discussed, with- 
tt raising alarm. 

A number of professionals, particularly doctors, 
have strong reservations about sending written 
reports of complex assessments to parents Many 
reservations are justified, but may imply the need 
for an alteration in procedure rather than not 
sending a report. For example, where a professional 
n2eds to make additional points to a colleague (for 
example, raising the question of a possible diagnosis 
more severe in its implications than those already 
sugzested), a covering letter can be sent with the 
report. Discussion of the assessment with the 
parents 1s valuable in itself and aids understanding 
o= the report. 

It ts relevant to consider circumstances in which a 
written report may be unhelpful. For example, 
where a very young child with multiple impairments 
comes for initial assessment the clinical role of the 
assessment team includes finding ways gently to 
impart information to parents and to help them 
assimilate it A written report may be premature, 
whereas helpful suggestions concerning treatment 
based on shared observations may be better re- 
ceived. As parents become aware of the extent of 
the child’s disabilities, and educational services 
begin to be involved, written reports will then 
b2come appropriate. 

Thus, with reservations about particular circum- 
stances, 1t seems that giving assessment reports to 
parents has clear benefits. It helps parents to recall 
ir detail information and professional opinion about 
their disabled child over time. It aids discussion with 
pzofessionals as it is clear to all what information has 
b2en shared with parents. 


References 


` Jolly H Have parents the nght to sec their children’s medical 

_ Teports? Arch Dis Child 1984,59:601-2 

~ Partndge JW Putting it in wnting written assessment reports 
for parents. Arch Dis Child 1984,59:678-81 

= Gill WM, Scott DL Can patients benefit from reading copies of 
their doctors’ Ictters about them? Br Med J 1986,293:1278-9 


Gnespondence to Dr H McConachic, Wolfson Centre, Institute 
o Child Health, Mcecklenburgh Square, London WCIN 2AP 


Received 24 August 1987 


Archives of Disease in Childhood, 1988, 63, 211-213 


Controversy 


Conductive education for motor disorders: new hope 


or false hope? 


R C BEACH 
Norfolk and Norwich Hospital, Norwich 


Parents of children with handicaps naturally want 
the best available treatment for them. If progress is 
slow or the handicap severe the parents often 
become frustrated and seek alternative forms of 
treatment. This quest may be triggered off by family 
and friends, professionals, parents’ groups, or by the 
media. In April 1986 a documentary entitled Stand- 
ing up for Joe was broadcast. It descnbed how Joe 
with cerebral palsy, described as untreatable in this 
country, was taken by his parents to the Petd 
Institute in Budapest where his parents were m- 
spired with hope for his motor rehabilitation. This 
was to be achieved using conductive education, a 
form of education for children and adults with motor 
disorders available only in Hungary. British medical 
and therapeutic services were portrayed as de- 
pressing and apathetic and the Hungarian Institute 
as inspiring, determined, and successful. Children 
with motor disorders in Hungary were shown 
moving, walking, and playing and—in one particu- 
larly emotional shot—walking off into the sunset! 

Although all this makes effective television, ıt has 
an unjust and destructive element. Parents of 
children who will never walk are challenged and 
threatened by an illusory hope. Morale among 
therapists is shattered as their work is dismissed 
without regard for their skill and dedication. De- 
spite this we should not ignore the important 
questions which are raised by such media coverage. 
Parents have a right to ask whether conductive 
education represents a major advance in treatment 
for children with motor disorders. 

Three quarters of the children leaving the Pet 
Institute achieve ‘orthofunction’—implying that 
they can walk and manage stairs and toilets in a 
normal school or other social setting appropriate to 
their age.’ This widely quoted statistic means little, 
because selection of suitable patients for conductive 
education and treatment at the Pet6 Institute could 
easily ensure such a result. and there is no doubt 
that selection does occur. It is known from the 
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Hungarian statistics that children with considerable 
mental handicap do not respond well to conductive 
education. Data concerning audit of outcome for 
children with handicaps in this country, however, 
are collected sporadically and are not generally 
available to parents or professionals. Controlled 
trials comparing conductive education with other 
forms of management in motor disorders of child- 
hood are not available. There is, however, little 
scientific evaluation of our present treatment of 
motor disorders, so it ıs not reasonable to dismiss 
conductive education because of lack of scientific 
studies. 


Conductive education 


The system of conductive education was started 
after the Second World War by the late Dr Andras 
Pető and has been developed by Dr Maria Hari. As 
a complete educational system for those with motor 
disorders ıt cannot be described in a few sentences, 
Nevertheless, it 1s valuable to contrast some of the 
practices of conductive education with the conven- 
tional British management of motor disorders. 
Children receiving conductive education may re- 
ceive daily lessons in groups from an early age. The 
approach seems intensive with a firm emphasis on 
independence, but visitors to the Institute have 
usually commented on the cheerful and positive 
atmosphere. Children of kindergarten age may be 
admitted for residential treatment. Conductive edu- 
cation 1s supervised at all times by ‘conductors’. 
These professionals are carefully trained in the 
techniques of conductive education in a four year 
programme Children are motivated and expected 
to achieve and maintain motor independence. There 
is emphasis on breaking motor tasks down into 
simple steps, on problem solving and goal directed 
activity, and on the use of rhythm and music to aid 
in learning motor skills. 
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Conven-ional treatment 


Ey ecmtrast, the accepted British view of treatment 
is less -atensive. Phyziotherapy i= usally the main- 
s:ay and begins at the time of diagnosis. Mothers 
and bahies are usually seen together Tor a few hours 
each week. Parents are taught how to handle the 
child and to encourage good posures. Various 
cevelzmental treatments may bz se ected, depend- 
ing on the nature oZ the motor di-order and the 
aptit.ces of the therapist and the parents. Suitable 
szatirg and play matenal are introdimed, often with 
tie he.n of an occupational therapst. Parents are 
encoureged—indeed expectec—to work with the 
child zach day to promote desirable notor activities 
and 2->stures. Empnasis is placec not only on 
t-eatment but on care of the whole femily Recogni- 
ton of the importemce of play, relaxation and 
fHrming satisfactory relat-cnships wth mother and 
cther femily members are important early goals. As 
childrem grow older th2y may well be offered a place 
in a treatment group Sut this usvalls only meets for 
z few hours once or wice a week. During develop- 
ment Mey may wel have treatment from other 
the-apists including s¢eeca therapist and psycholo- 
gists. These professscnals integrate their activities 
through a multidiscrplinary team. 


Disci ssion 


Clearly these two approaches vary in ther philos- 
ophy end thew practice. The Bztısh approach 
empherises the role cf the parents and the family. 
Chilcren are kept in keir own Hicmes and the family 
5 preserved as a fimccioning anit, much of the 
burden of developm=nz<l treatmeat falls on the 
family. Some are wel ab.e to respcnd—others less 
so. The Hugarian approach is centred on the child 
and ks or her needs to obtair motor skills. 
Resporsibility for tre child’s educaton is removed 
trom he family. The caild spencs hours, days, 
mon‘hs, or even years away from tke family dunng 
the pracess. 

Tc the paediatriciam the cost of conductive educa- 
tion 3e2ms high in terms >f disruption of family life 
and agrmal childhood, especially a. many children 
with motor disorder: do well or the treatment they 
receiv in their own Fomes. At the zame time there 
are doubts. Do facrilies feel thaz they are not 
supporced enough rd left to solve problems too 
complex for them? Are famihes of handicapped 
children able to be äm and determmed with them 
n expecting development of motor :kills? Are there 
children in wheelchetcs vbo would be walking if we 
aad been determinec advocates of more intensive 
creatm=nt for them”? Is the cost of conductive 
2ducat on repaid in terms of impsoved results? 


While we sit and ponder a considerable band 
wagon for conductive education is beginning to roll. 
„à national movement, Rapid Action for Conductive 
Education (RACE) has been formed as a pressure 
oup to lobby politicians, educators and doctors; 
¿#0 parents and sympathetic professionals attended 
tke RACE national conference in April. The 
meting was like a political rally. Dr Hari came from 
Æıdapest for the meeting and was greeted enthu- 
resstically; parents whose children have recieved 
eenductive education in Hungary told of their 
reccesses, but other parents seemed angry and 
cxistrated. British resources were again criticised for 
Sing totally inadequate. A determined and articu- 
zte lobby seems likely to develop, demanding that 
<mpductive education be made available in Britain. 

Even if this were desirable is it feasible? Conduc- 
‘ive education is not new. Over the years many 
~sitors to Budapest have brought back reports on 
~"pects of the technique. In particular, Ester Cotton 
actroduced the technique at Inglefield Manor (a 
-esidential Spastic Society school) ın the early 1970s; 
xwaining courses in conductive education have been 
acid at Inglefield ever since. Various teaching 
xethods styled ‘conductive education’ have been 
ed with varying degrees of success in institutions 
1 ound the country, but this has not constituted a 
xajor advance in treatment. It ıs now claimed that 
=x order to succeed conductive education must be 
-eken as a complete philosophical and educational 
æckage. This seems to imply that ‘conductors’ 
-_ould be trained in Budapest and children of 
wequate intellectual potential should be educated 
xctensively from a very early age. Such a scheme is 
æing implemented by Andrew Sutton and bis 
zalleagues in Birmingham (The Foundation for 
—pnductive Education—Sutton, personal communi- 
zaton). This programme will involve a group of 
=nglish children and trainee ‘conductors’ who will 
~ork in Birmingham with help from their Hungarian 
=zunterparts and they will also spend time in 
=ungary during a four year course. They hope to 
sudy a control group simultaneously. This attempt 
c= transcribe the Hungarian approach into an 
=nglish setting should help answer fundamental 
questions about the value of the technique and the 
Z-asibility of establishing the Hungarian system in its 
əntirety in the different cultural background of this 
=ountry. Unfortunately, the results of this study will 
t be available for some years. 

In the meantime media presentations and parents’ 
woups encouraging conductive education may 
samply increase frustrations. Parents are shown a 
onderful and yet mysterious treatment which is 
znały available in a distant country. Even the 
=ithusiasts say it cannot be brought to this country 


without a prolonged gestation period, which 1s only 
just beginning. It is not surprising therefore that 
uritation and anger may be the result, emotions 
which may be directed at doctors and therapists 
managing the children. What response should we 
make? Firstly, we should be working not only 
towards excellence in developmental services but 
also to get services for motor disordered children 
portrayed in a more positive light. Many children 
receive excellent treatment from teams of dedicated 
professionals. Children are treated in their own 
homes because we believe in the importance of the 
family for the satisfactory psychosocial development 
of children. The nature of developmental therapy m 
this country reflects a real belief in the value of 
mother/child interaction and the power of parents to 
bring out the best in their children. It does not 
usually reflect apathy or lack of care. 

We should keep an open mind about new 
treatments and we should support The Foundation 
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for Conductive Education and await the results of 
their trials with mterest. Of course some families 
and children do not get satisfactory development 
treatment: no two families are the same, and in 
some famulies a more intensive approach is justified. 
In that case we should be fighting for extra thera- 
peutic resources on their behalf. A tide of enthu- 
siasm for improved treatment for motor disorders 
from the media could then be harnessed to a more 
achievable goal than the elusive one of conductive 
education 
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Conductive educazion 


A SUT [ON 


The Forrdation for Conductive Education, University of Birmingham 


At a technical level there :s litte particularly 
surpnarg about coxductive education. Neuro- 
psycholce-cally it expioits the plasticity of human 
cerebral functioning.' Developmenta ly it illustrates 
the principle of the scciogenesis of nind? and the 
role cf activity ir keman mental development.? 
Pedagoeically it show: in yet arother field of special 
educamn that apparently insuperable barriers to 
developmg proper fuaction may be surmounted by 
optim ste inspired, and thcroughgoñg educational 
provisio.* > All in al, i ıs therefore surprisinz— 
and tell n2—only thet it has not been tried here 
before. That it has been triad elsewkere, however, 
and the fact that rews of this is now in the widest 
pubic domain, 1s curreatly cause for concern among 
many pressiona]: working with mctor-disordered 
childr2n. It can at times be hard io disentangle 
whezher tais concern responds to the substance of 
the system or to the menner and speed with which it 
has eacered the putlic consciousness and to its 
possitle implicatians tor current practice. 

Only a couple of yeers ago it was righ impossible 
to generate interest m what was still regarded, 
despite 3l>wing earlier reports, as an unlikely and 
novel approach. Conductive educacion remained 
virtually} unknown in Britisa special education and 
paediatrics, with those who did know of it often 
ready tc cite experierce or evidence to suggest that 
it promised little or no advantage over existing 
approacmes. Very saddenly the peture has al- 
together changed. In 1985 end early in 1986 British 
familizs began to zake their mctor-disordered 
children to Budapest.in zapidly growing numbers, 
to join Zemilies from a number of other countries 
and test-tais system fcr themselves. The process was 
mightly hastenec, though most certainly not 
initiatec, by the shcwing of the television docu- 
mentery Standing up for Joe on 1 April 1986; 
whereafier over 100 =ntish families have obtained 
places for their caild-en et the Peté Institute ın 
Budapest. Growinz rational interest was fuelled by 
repors of this VéFervanderung in local and 
national press, and o7 local and national radio and 
televisicn. The presure group Razid Action for 
Condiccive Education (RACE) was formed a few 


days after Standing up for Joe and, by the time that 
thes article appears in print, will have already staged 
twa mass lobbies of parliament to voice its demands. 

Events do not usually move so fast in British 
disability. Existing institutions, voluntary, profes- 
sicnal, academic, statutory, and governmental, have 
been rather caught on the hop. Small wonder then 
that myths and misapprehensions abound ın the 
plaze of hard fact and clear analysis. Dr Beach has 
presented a most fair statement of the dilemmas that 
th:s sudden,upsurge of events has created. He does, 
hcwever, seem to share some current confusions 
I shall not comment upon his ikon of present British 
pravision for motor-disordered children, which he 
paints as smooth, coordinated, goal-directed, client 
ceatred, and effective. I shall restrict myself solely 
to outlining vital facts as I see them on conductive 
education in its country of origin and on attempts to 
es:ablish it outside that country, along with my own 
suzgestions for how progressive professionals might 
respond to the undoubtedly unsettling challenge 
that this system must throw down to their existing 
practice. 


Cenductive education 


Conductive education for the motor-disordered 1s 
precisely what it says: an education. It is not a 
therapy. Neither is it a ‘cure,’ a means of nursing 
chronic invalids, nor a welfare provision for the 
disabled. It is a system of educating children who are 
urable to control their bodily movements (and, 
thaugh this will not be discussed further here, adults 
who lose such control in later life), with the goal of 
es-ablishing a high degree of independent function. 

Relevant conditions in childhood are cerebral 
palsy and spina bifida. The outcome, ‘ortho- 
fuaction, is readily indexed in Hungary by 
children’s admission to the school system at a level 
appropriate to their mental potential In Hungary, 
as ın most advanced countries, school children 
folow a national curriculum But there are no 
resources nor even the rhetoric for integration as 
acvocated here. To fit into their rigorous school 
system pupils must be mobile, continent, able to 
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care for themselves physically, and capable of 
working and studying along with the rest As far as 
one can tell from the official returns, around two 
thirds to three quarters of pupils leaving the 
Pető Institute each year go on into the school 
system and, with varymg degrees of follow up 
support, continue there. What one cannot tell is how 
far the Pető Institute ıs successful in its 
mandated aim of reaching all potentially eligible 
children ın the country. 

Children are ineligible 1f they are unable to 
participate in the educative process: this particularly 
includes children so profoundly mentally handi- 
capped or so autistic that it proves impossible to 
establish communication with them and generate 
their active collaboration in what is being done. 
Figures for 1983 showed that 15% of children 
registered were thus ineligible. Pupils whose mental 
incapacity 1s less total are eligible (despite frequent 
assertions in this country to the contrary), though 
educational goals will of course be different. Thus a 
severely mentally handicapped pupil will not be 
taught to read and write, and the process of learning 
mobility and other basic functions will take longer 
than in a child of normal mental potential. 

The intention in Budapest is that children should 
be placed on the national register of motor-disorders 
as soon as the condition is identified. Parents should 
then attend a ‘parents’ school’ for advice on how to 
relate and respond to their child. This will be 
followed by attendance at a mother-and-baby group 
(fathers go too, sometimes), two or three two hour 
sessions each week in which parents and children 
work together as units. Thereafter there are day and 
residential kindergartens to age 6, day and resi- 
dential schools to around 11 years (residential 
provision ts fortnightly, term time only), as well as a 
vanety of visiting and follow up services. It is a rare 
child who attends mght through the system. If 
started young a child might take a couple of years or 
so to orthofunction. Starting later slows the process, 
as do unfavourable mental factors, and the pace 
varies according to physical condition (for example, 
children with athetosis generally take longer). And 
as elsewhere, the system of identification is not 
foolproof, as witnessed by the urgent parental 
referral of previously unknown children after the 
screening of the Hungarian language version of 
Standing up for Joe on 1 July 1987. 

The educational philosophy bequeathed by 
András Pető, the founder of the system, is 
termed ‘conductive.’ This holds that pupils must 
want to learn, set their own goals, and find their own 
way of solving them. Emotional and motivational 
factors are therefore a cardinal and central concern 
of those who teach. The teachers’ role is to conduct 
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their pupils carefully into and through the process of 
learning—hence ‘conductors.’ The focus of 
conductive education for the motor-disordered 1s 
therefore primarily upon the mind of the learners, 
its conative as well as cognitive spheres. The whole 
process depends upon a close interpersonal relation 
between teacher and taught, upon a teacher with 
considerable insight (the ‘warmth, empathy and 
genuineness’ of the good psychotherapist), and 
upon the particular motivational force of the group. 

It has been commented on by recent foreign 
visitors to the Pető Institute that specific motor 
techniques observed differed little from many of 
those used by, for example, British physiotherapists. 
The Pető Institute does indeed appear to pay 
close scrutiny to foreign approaches for what might 
be learned from them. The conductive education 
system, however, incorporates higher-order features - 
—for example, a developmental theory based upon 
social-psychological principles, a classroom and 
school organisation that unify the mental with the 
motoric and make their development a priority over 
all other institutional requirements, and above all 
there ıs the particular moral commitment to child- 
ren’s progress that permeates the system. 

According to viewpomt, one may regard the 
above as hyperbole, or no more than a statement of 
bases common to all great pedagogies, special or 
otherwise. 


Attempts to establish conductive education outside 
Hungary 


Cotton’s seminal article introducing Peté’s work 
to the English speaking world® was not followed by 
the major institutional commitment required to 
mtroduce this complex system over here. Lacking 
such support from either state or voluntary sector, 
Cotton and her immediate associates developed a 
personal practice on the basis of what had been 
observed in Budapest. In the early seventies a local 
authority day school, Clairmont in Bnistol, 
attempted to turn itself over completely to this basis 
but unfortunately no record of this work passed into 
the public domain. A Spastics Society residential 
school, Ingfield Manor, also took up the work but a 
series of studies carried out by the Institute of 
Education failed to show advantage over the con- 
ventional approach (A McCormack. Conductive 
education reassessed. Unpublished MSc disser- 
tation, University of London, 1974). Nevertheless, a 
specialist “‘Pet6 Unit’ opened at the school in 
1976 and has served as the canonical image of 
conductive education throughout the western world. 
Moreover, through short traming courses, the 
methods used there spread this new practice to a 
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number of settings Ia tte United Kingdom and 
overseas. 

This aew practice Les tended to assume the name 
conductive educatior. From the ovtset, however, 
Cot:on was emphatic that the core oz her approach, 
the ‘basic motor pattern’, was rot conductive 
education but an adapraticr of what she had seen in 
Hurgary to suit the emgencies əf her British 
circums-ances—‘The expression “basic motor 
pattern” was not usec by Professor Pető. I have 
developed this concert during many years’ work and 
close cooperation with Dorothy Segbow.’? Working 
within “rom the existing mstitutioral base intro- 
duced a further new principle ‘the enity of discip- 
lines’: tie notion of a spécialist teacher, the ‘con- 
ductor’, was abandored ic favour of a confederacy 
of various professicrals z ready working together. 
Realistically, the goa of txs new system was quite 
differen: from that of Pet6—It s hoped that 
after further periods cf treatment the children will 
be able <o enter specix sckcols where, as a result of 
conduct ve educaticn, they will be zble to benefit 
more filly from the teaching and Fold their own 
with their less severety handicapped peers.’ 8 The 
Petë Unit has yet td saow itself successful in 
gaining this limited gcal (L Jerngvirt. Preliminary 
educaticn of conductive education. Spastics Society, 
London unpublished -epcert, 1989). Substance and 
goals nctwithstanding, however, the term conduc- 
tive edacation contrues to be used for such 
prograrcmes, with claims made tc be exercising the 
‘principEs of conduc ive education’ without refer- 
ence te its philosoplazal >r organisational bases. 

Until recently ony Jepan has sent staff to 
Budapest to train as conductors and establish a 
system b implement 2ond-ictive education (though 
as yet there have b22n no published reports to 
describe how this Japanese work 1s progressing). 
Internat onal interess in the Pet Institute has 
grown apace in the last few years. ard a number of 
other ccuntnies have tried or are trving to set up 
schemes. The United Kingdom has been fortunate 
in winnng the forma. ccllaboratiom of the Petd 
Institute to tram conductors and establish working 
groups of children zed adults. A new national 
char-ty, the Foundation fo: Conduct-ve Education, 
has been established. to work with the Pets 
Institutes its first mzin project, the Birmingham 
Institute for Conducive Education, began on 
1 September 1987. Cemtral io this work is research 
into the system, to define its owcone and limits, 
and to identify its essential active ingredients 


Hope 


It will take a long time for -he Foundation, working 


in conjunction with the Peté Institute, to set up 
conductive education in the United Kingdom and ıt 
will be some years before unequivocal answers are 
available to even some of the host of questions 
about the system that are now being reasonably 
posed by parents, professionals, and politicians. In 
the meantime the very process of establishing this 
work over here will inevitably contribute to the 
upward spiral of public attention and demand. In 
the circumstances parents cannot be expected to be 
other than hopeful of what might be achieved by the 
Hungarian system, critical of what their own 
children are receiving, and upset that they do not 
have the possibility of a choice. Rightly or wrongly, 
awareness of conductive education 1s likely to have a 
continuing and powerful impact upon all involved in 
services for the motor-disordered, in health, edu- 
cation, and welfare. What, at this early stage in a 
rapidly developing situation, might those services do 
m response? 

Dr Beach suggests one strategy: to push for an 
extension of resources for existing provision, riding 
the tide of media interest in motor disorders. This, 
he considers, may be a more achievable goal than 
‘the elusive conductive education.’ The strategy of 
more of the same might indeed attract some spin off. 
On the other hand, the tide might prove very hard to 
divert, given the limited goals and uncertain 
effectiveness of paediatnc physiotherapy.’ At the 
moment any kind of inclusive and adequate service 
for motor-disordered children and their families 
seems an elusive goal and, despite a considerable 
start, there seems no a priori political reason to 
expect existing systems to expand to fill the void. 
Perhaps an awareness of this contributes to a 
continuing appropriation of the term conductive 
education by schemes in both the voluntary and 
statutory sectors. 

There is another response, which in no way denies 
the attempt to upgrade existing services but which 
ought to coexist with it for the longer term benefit of 
all, providers and consumers alike. Firstly, pro- 
fessionals working with the motor-disordered ought 
to acquaint themselves as fully and as factually as 
possible with what is known of conductive education 
in its country of origin. There is some extraordinary 
nonsense talked about conductive education and 
at che very least parents deserve informed and 
professional information when they discuss this issue 
with their medical and educational advisers. 
Secondly, professional advice should include a clear 
appreciation of what is going on over here, make 
distinctions based upon the substance of schemes 
rather than their names, and know the clear 
objective reasons why conductive education, what- 
ever its virtues or demerits, cannot be made avail- 


able immediately for everyone who might ideally 
benefit. 

Thirdly, and most substantially, professionals 
might look at some of the universal bases within 
conductive education, suggested in the’ opening 
paragraph of this article, and question whether 
these serve as grounds to re-examime their own 
practice This ıs not to advocate naive attempts to 
ape reported aspects of what is done in Budapest. 
On the contrary, it is to suggest genuine indigenous 
innovation, such as is already occurring in some 
schools for the physically handicapped, in direct 
response to the challenge of conductive education. 
Two such schemes, begun in 1987 and known by the 
inevitable special educational acronyms, are 
INSTEP (Independence Skills Through Education 
Programmes) at Ormerod School and FLAME 
(Function, Language and Motor Education) at Lord 
Mayor Treloar College. 

In the meantime, what to do about hope, be ıt 
new, false, or illusory? Perhaps one should 
remember Claudio in Measure for Measure: ‘The 
miserable hath no other medicine . . 
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Human retrovicuses and paediatric 
disease 

Sir, 

Thorson and Dalglesi ciscuss the management of 
human -mmunodeficieacy vras HIV) positive children 
with »exard to immunr ton end state that ‘HIV positive 
children should never be given live vir! vaccines’ In a 
review o- the medical records of 2103 children with 
symptoris of acquired ımmune deficency syndrome 
(AID3) ar AIDS relate] complex (ARC), 171 had been 
immunised with live cral polic vaccne and 63 with 
measEes mumps, and rebela vaccine with no adverse 
effects. At least 38 of them received live vaccines after the 
onset of symptoms relacec tc HIV ? In addition, of the 71 
children. followed up ir tke Zaropean collaborative pros- 
pective -tudy of infants bcra to mothers Jositive for HIV, 
56 had -eceived diphtlera‘tetanus or d-phtheria/tetanus/ 
poho vacxcme (DTP), 3) Sals, 14 Sabin, 2ight hepatitis B, 
and cne numps vaccine. Of the five children who had 
develop2zd AIDS or AEC, :wo Aad received DTP, two 
Salk, ard one Sabin vaccine. No adverse reactions were 
repor-ec in any child * 

The >o<ential benefi 2° protecting these children from 
natural disease befere ther immune system is com- 
promsed led the Wo-ld Health Organization and the 
Immunes Practices Adv-sory Sommittee of the US Public 
Healtn Service to recommerc that DTF, oral live polio, 
and measles vaccines should be given to asymptomatic 
children infected with EIV." * Live vaccines (oral polio, 
measks and BCG) shculd caly be withheld from children 
with zymptoms of AILS or ARC becatrse of theoretical 
concern: about the compzterce of their immune system. 
Child-em, however, who Lve ın a housetold with patients 
with AICS or ARC :Fculc be given inactivated polio 
vaccine .nstead of oral 330 vaccine beceuse of the nisk of 
seconia- transmission. Wit regard to immunisation of 
infants positive for ELV, i ts important therefore to 
distinzu sh between these who have symptoms related to 
HIV ictestion and thcse who do not 

All available informeticn must be used before reaching 
decisions which will have far ~eacking implications, and we 
urge that caution be exzrcsed before sta‘ements are made 
whick mzy influence pol cy 
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Sir, 


Thorson and Dalgleish! give advice on the immunisation 
of HIV positive children that is at variance with current 
practice and likely future official recommendations. They 
© nct distinguish between children who are HIV positive 
but esymptomatic, and children who have developed 
cinical AIDS with associated immunodeficiency In 
advisng that ‘HIV positive children should never be given 
live ural vaccines or BCG’ they omit any reference to 
pertussis vaccine, which as a killed vaccine can be used 
with safety Furthermore, recent experience suggests that: 

(1) Even symptomatic HIV positive children may be 
gcven live vaccines with the exception of BCG, as the 
benefits of protection appear to outweigh any risks from 
tke vaccines. Inactivated vaccines should also be given in 
accordance with existing recommendations. 

2) Asymptomatic HIV antibody positive subjects may 
bz given live vaccines for appropriate indications with the 
exception of BCG. If their parents or other household 
members are known to be smmunocompromised (from 
AIDE or any other reason) the children should not receive 
ozal Folio vaccine because vaccine viruses are excreted by 
the recipient of the vaccine. These children should receive 
inactivated polio vaccine for routine immunisation 

(3) Children and young adults with AIDS or other 
cinical signs of HIV infection may be at nsk of serious 
comp.cations of infectious disease such as measles or 
Mapa If they are exposed to these diseases they should 

be giren passive immunisation with appropriate immuno- 
gobulin 
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Ers Thomson and Dalgleish comment 


We vould like to thank Dr Sentuna, Professor Peckham, 
aad Dr Campbell for drawing attention to the controversial 
acivic2 pertaining to live vaccines and HIV infected 
caildren in our annotation. The advice we quoted for the 
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HIV infected subyect has many advocates in Western 
communities ' The situation is, however, clearly different 
in countries where the risk of the vaccinable disease 1s not 
only high but also carries a high morbidity and mortality 
Moreover the complete or partial cessation of the World 
Health Organisation (WHO) extended programme for 
immunisation because of fears of vaccinating HIV infected 
children would be disastrous for many countries. We did 
not emphasise the difference between asymptomatic HIV 
positive children and those with AIDS or AIDS related 
complex, as we had already made the point that the distinc- 
tion is more difficult to make ın children 

At a recent WHO meeting (11-13 August 1987) 
attended by AGD these issues were reviewed. There 1s a 
vast and increasing number of reports that suggest that 
activating or stimulating T cells in vitro may lead to 
increased replication of HIV. Although many aspects of 
HIV infection ın vitro can readily be extrapolated ın vivo, 
all the available evidence (much of it unpublished) suggests 
that multiple vaccinations of HIV infected children do not 
appear to be detrumental although it 1s likely that HIV 
infected children only respond to neoantigens before they 
become symptomatic. A full review of these data by WHO 
advisers supports the use of antigens in HIV infected 
individuals in those countnes where the target diseases of 
the extended programme for immunisation remain 
unportant causes of morbidity and mortality No distinc- 
tion was drawn between asymptomatic children and those 
with clinical AIDS, reflecting the overwhelming 
importance of continued vaccination programmes in these 
communities 

The antigens recommended for the extended pro- 
gramme for immunisation include the live viruses vaccines 
~-measles and polio, the toxords—diphthena, tetanus, and 
pertussis (DTP), and BCG. The inactivated polio vaccine 
is preferable to the oral preparation where possible, 
although the oral preparation ts far cheaper and more 
widely available. All vaccines should be given to all 
children as early ın life as possible in countries where HIV 
is endemic, especially as screening of all children may be 
impractical before vaccination In areas, however, ın which 
tuberculosis ıs uncommon BCG may be withheld from 
those children known to be HIV seropositive and should 
definitely not be given to those with AIDS or AIDS related 
complex. 

We thank the above correspondents for pointing out that 
the word ‘never’ was inappropriate in the absence of a 
more detailed discussion. 
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Aetiology of growth hormone 
deficiency 

Sir, 

We were interested in the report by Herber and Kay on the 
aetiology of growth hormone deficiency. We have 
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recently reported a small study that in part addresses the 
pathogenesis of hypothalamopituitary damage due to birth 
injury and hypoxia 

We studied 26 consecutive children with newly diag- 
nosed idiopathic growth hormone deficiency. Twelve 
children had permatal problems that we believe either led 
to or reflected trauma, hypoxia or ischaemia. Of these 12 
children, 11 had an empty sella turcica on high resolution 
computed tomograms of the hypothalmopituitary region. 
We found a highly significant association between an 
empty sella turcica and such perinatal problems and 
between a full sella turcica and no such problems. In 
addition, an empty sella turcica was significantly more 
likely to be associated with multiple pituitary hormone 
deficiencies and a full sella turcica with isolated growth 
hormone deficiency. 

Although our sample size was smaller than that of 
Herber and Kay, we were able to obtain details of 
perinatal events directly from our subjects’ parents and 
from their case notes. We believe our results indicate 
that (idiopathic) growth hormone deficiency may be pre- 
cipitated by events around birth compromising the blood 
supply to the pituitary gland and resulting in the empty 
sella turcica on computed tomograms 
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Su, 


We read with great interest the paper by Herber and Kay.! 
We are, however, surprised by the conclusion that the 
strong relation noted between traumatic deliveries and 
subsequent growth hormone deficiency no longer exists ın 
the United Kingdom 

We recently analysed some pennatal nsk factors in 177 
patients in Belgium with growth hormone deficiency.” We 
found that the frequency of non-cephalic fetal presentation 
was about eight times higher in patients with growth 
hormone deficiency (31%) than ın the control population 
(4%). The difference ıs highly significant (x?=47, 
p<0-001). 

Herber and Kay were unable to examine breech deli- 
venes separately We therefore suggest that due to this 
limitation in their study they are unable to draw con- 
clusions about traumatic delivery and subsequent growth 
hormone deficiency. In our study all children with breech 
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presertation were delivered vaginally and spontaneously, 
suggesting a pituitary msult during vagiral delivery Iso- 
lated growth hormone deficiency was als> often found in 
associzt-on with inducticr of Boour These data and those 
reported elsewhere indizete that even a mald birth trauma 
may result in growth tcrmone deficiency > 4 

We therefore stress thet ncn-cephalic presentations are 
definitely an mmportan nsk factor for the subsequent 
develcpment of growth hormone deficency Postnatal 
growtk should be moniccred carezully in these infants in 
order ta detect early growth impairmen: due to growth 
hormcne deficiency. 
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Su, 


We rezd with interest th= paper of Herber and Kay! about 
the peznatal risk factors for the development of growth 
hormone deficiency 

We -eport a study of 3? children (72 beys and 27 girls) 
admitted to our clinic3 aith growth hormone deficiency 
The mzen (SD) age of beys was 11-5 (4-1) vears and that of 
girls 11-7 (4-7) The ratic of bays to girls was 2-67 1, similar 
to that reported by Rone and Tanner ? fn our study the 
percentege of premature delivenes was higher than that in 
the gemeral population (p<0-01), confirm_ng the observa- 
tion o? Herber and Kay We dic not, however, find a 
signi-icant difference beween the gestaticnal ages of boys 
and gris. As previou:l7 reported, we found a high 
percentege of breech deL:verms (29%) ? The mean birth 
weigat cf children delivered at term was 2310 g (0-65) for 
boys aad 3070 g (0-60) “cr girls Comparsd with national 
data, girls were significantly lighter (p<)-01), and boys 
had a man birth weigh’ aithn the normal range. 

In conclusion, our experience in an Italan cohort partly 
confirms and adds further evidence o the findings 
obtained by Herber and Kay r. the United Kingdom 
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Psychological adjustment and diabetic 
ccntrol 


Sir 


I was interested to read the evidence presented by Fonagy 
et ef 3uggesting that indications of psychological disturb- 
ance in diabetic children and their parents predicted lower 
corcentrations of glycosylated haemoglobin in the chil- 
dren’s blood.! 

We published a study last year? in which we similarly 
shcwed that contrary to expectation and popular dogma 
diasetic children who seemed potentially depressed and 
hac low self esteem had better glycaemic control as 
tefected by the concentration of glycosylated haemo- 
glosin Apart from the central finding that poorer psycho- 
log cal indices are associated with better glycaemic control, 
thee are two other similarities between the studies 
Spectiic symptoms of emotional compared with behavioural 
disturbance correlate better with low glycosylated haemo- 
glozin concentrations. We also noted an external locus of 
cortrol in this subgroup of children (a person with an 
‘ex ernal’ locus of control believes that his own actions 
have little effect on his destiny, and that other people or 
other forces control what happens to him) Fonagy et al 
shcwed that diabetic children who were perceived as being 
less independent and less responsible for their own 
treztment had better glycaemic control. 

The clinical lessons from these studies, however, are 
difficult to decipher. I am sure one should still strive for 
excellent biochemical control on the one hand and good 
diavetic adjustment (the psychosocial condition of the 
chikd) on the other and not assume that the two objectives 
are-mutually exclusive. Perhaps those who seem to achieve 
gocd biochemical control should be assessed in terms of 
em>tional well being and happiness and given appropriate 
psy-hological support and advice, and one should intensify 
effcrts to improve the techniques of the happy well 
adjasted diabetic who has a high glycosylated haemoglobin 
comentration. I am, however, doubtful whether there will 
be a pronounced improvement in the management of 
diabetic children until the physical means of treatment are 
not dependent on such a high and unnatural degree of 
compliance. 
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Dexamethasone in bronchopulmonary 
dysplasia 


Sir, 


Dexamethasone is useful for the treatment of broncho- 
pulmonary dysplasia ın premature infants and ıt ıs likely 
that its use will increase Several side effects have been 
reported, including an increased incidence of infection 
Because glucocorticoids are known to produce neutro- 
phiha in adults (probably through a combination of 
increased release of neutrophils from the marrow, and 
prolongation of their circulating half hfe), and because 
neutrophilia 1s sometimes an indication of infection in the 
newborn, it 1s possible that a false suspicion of the presence 
of infection may be raised ın babies being treated with 
steroids. We describe the neutrophil counts of eleven 
babies whom we have treated with steroids during the past 
year 

Each baby was treated with 0-6 mg/kg/day of dexa- 
methasone for one week. The table shows the neutrophil 
counts before and during the period of treatment with 
steroids. In four babies a pronounced neutrophilia 
(>20x10°/) developed during treatment. In three of these 
the blood film was reported as shifted to the left with a 
band neutrophil:neutrophil ratio greater than 0-25:1 In 
two babies a left shift with an increase in band neutro- 
phil.neutrophil ratio occurred in the absence of neutro- 
philia. None of these babies showed other signs of 
infection, no pathogens were grown on serial blood 








Table Neutrophil counts in 11 babies treated with steroids 
Case Gestahon Age Maxumum Maximum 
No (weeks) (weeks) neutrophil count neutrophil count 
dunng seven days during treatment 
before treatment wuh steroids 
with steroids (x101) 
started (X101) 
1 25 4 61 63 
2 31 3 162 10:3 
3 30 4 52 65 
4 25 20 10-8 10-6 
5 28 3 84 67 
6 25 3 94 260 
7 30 10 11-6 25-0 
*8 30 17 77 250 
“9 30 2 12 6t 300 
10 24 4 12 7t 9 6t 
11 29 4 60 180 





*One baby received two courses of sterotds, ttotal white cell count, 
baby developed septicaemia 
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cultures, and C reactive protein estimations yielded 
negative results 

We recognise that neutrophilia alone 1s not a sensitive 
indicator of infection however pronounced it 1s, and an 
increase in the proportion of immature neutrophils 1s 
bound to raise the suspicion of infection We report our 
experience to make the point that this may occur as a result 
of the treatment of premature babies with steroids as it 
does in adults 
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Giving drugs per rectum for systemic 
effect 


Sir, 


I read the annotation by Dr Choonara with interest ' To 
prevent paraldehyde given rectally, however, from being 
prematurely considered as part of the history of anti- 
convulsant treatment I should like to make the following 
points 

In Canada and the United States of America ıt remains 
current practice to give paraldehyde rectally in the 
treatment of status epilepticus,? > and 83% of the dose 
given this way is absorbed.* Absorption after intra- ' 
muscular administration depends on blood flow within the 
muscle; in a child having convulsions this may be reduced 
and absorption therefore delayed 

A 50% solution of paraldehyde given rectally infre- 
quently produces intestinal irritation and rarely causes 
perforation of the large intestine. An intramuscular 
injection results in extreme pain at the site of the injection 
and sterile abscesses, fat necrosis, sloughing of the skin, 
and muscle irritation have occurred even when the drug ts 
injected deep within the muscle Severe and permanent 
nerve damage has occurred when the drug has been 
injected too close to nerve trunks.* The frequency and 
severity of these complications militate against the use 
of paraldehyde intramuscularly Finally, paraldehyde 
produces less respiratory depression than do the benzo- 
diazepines 

In an emergency department in which intravenous access 
18 not readily available, an emulsion or solution of 
diazepam given rectally may well be the preferred treat- 
ment of status epilepticus Paraldehyde given rectally 
offers a safe and effective alternative There ıs also 
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evidence to suggest thar dara cehyde can control seizures 
when other anticonvulsants have failed.* 
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Sur, 


We read Cr Choonara’s-annotahon with imterest ' Despite 
a thorough search we haw2 been unable to find any reports 
of hard deta on the acceptatility of the rectal route for 
giving drugs to children although much kas been written 
on the subject. In 1986 therere we esked the mothers of 
193 children (mean age 51-7 months) whc were attending 
the genera. and surgical paediatric zlirucs at the University 
Hospital ož Wales or Ceerphi ly District Miners’ Hospital 
for their views on tempe ratur2-taking anc medication per 
rectum. Oaly five of 55 mothers who regularly recorded 
their children’s temperatures used the rectal route. On the 
other hanc, 15% of the mothers had already given drugs 
rectally, and altogether 75% >rofessed willingness to use 
the rectal route should thir, for example, obviate a 
convulsion 

We believe that if they wer given proper explanations 
of the benefits and a dea- demonstration of how to do it, 
most mothers would campiv as well with giving drugs 
rectally as with giving -kem crally 
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The disability of short stature 

Sir, 

The degree of psychoscc:al adjustment tha- has to be made 
in adult life by patients witk 2-owth hormone deficiency 
has been poorly studied In a recent paper,’ we reported 
our experience in the study of the marctal, social, and 


vocational state of 75 sica adits (mean zge 28 years, 59 
men, 16 women) who Led teen admitted to our clinics 


between 1963 and 1980 They had all received long term 
gowth hormone replacement, and 56 patients had pre- 
sented with multiple pituitary defects that were corrected 
as appropnate The final mean (SD) height of the men was 
153-5 (3-0) cm and of the women 147 0 (4-0) cm 

Among employable patients (over the age of 21) we 
feund a high (43%) percentage were unemployed or in 
part time work. The rate of employment was significantly 
lower than that of their parents or siblings, and ‘of the 
general population The distribution of the employed 
sabjects in occupational categories was sumilar to that of 
the general population 

Among patients over the age of 21, only 2% were 
married, and 84% lived with their parents or relatives, 
confirming the supposition of prolonged economical de- 
pendency on the family Subjects who were working also 
lived with their familes, further illustrating the social 
isolation of these patients. Similar findings have been 
reported by Dean ef al in Canadian adults with growth 
hormone deficiency ? . 

A small percentage of the entire group were living in 
voluntary communities. This tendency to avoid or limut 
social integration was also confirmed by their preference 
for single sporting activities that avoid team work. 

Surpnisingly, scholastic achievement was sumilar to those 
of their parents, or siblings, and to that of the general 
population. In our sample, 5% were university students or 
had already completed their university studies, compared 
with 4% of those reported by Dean et af and 32% 
reported by Galatzer et al.? No difference in the social 
oitcome was observed between men and women or 
between patients with isolated growth hormone deficiency 
and those with multiple hypophysiotropic defects 

In conclusion, our results emphasise still further the 
n2ed to develop and ameliorate the psychosocial support in 
the routine long term treatment of hypopituitarism. This 
aspect must be carefully considered in view of the 
fiture unlimited supply of biosynthetic growth hormone 
p-oducts 


References 


` Sartono A, Pen G, Molnan E, Grugn G, Morabito F, 
Fagha G Psychosocial outcome of adults with GH deficiency 
Acta Medica Auxologica 1986,18:123-8 

* Dean H, McTaggart T, Fish D, Fncsen H The educational, 
vocational, and mantal status of growth hormone deficient 
adults treated with growth hormone during childhood Am J Dis 

_ Child 1985,139:1105-10 

= Galatzer A, Aran O, Beit-Halachm: N, ef af The impact of 
Icng-term therapy by a multidisciplinary team on the education, 
Occupation and mantal status of growth hormone deficient 
patients after termination of therapy Cln Endocrinol 
1987 ,27:191-6 


A SARTORIO 

Professor of Endocrinology, 
School of Medicine, 
University of Milan, 

20122, Muan, Italy 


F Morasiro 
Italian Auxological Centre, 
Milan, Italy 


SAGM blood 


Su, 


In reply to the letter by Roberton and Chiswick,' doctors 
in Sweden probably have the most experience of using 
- SAGM blood. If it 1s to be used for exchange transfusion 
they recommend storage for less than five days followed by 
centrifugation and replacement of the supernatant with 
frozen AB serum When reconstituted this provides about 
4-5 mg/kg body weight of adenine in each exchange 
transfusion. They have reported excellent results in neon- 
ates For ‘top up’ transfusions they use red cells in SAGM, 
estimating that 10 ml will supply 0-57 mg/kg body weight of 
adenine This they consider a safe concentration that will 
be metabolised between transfusions. They have no 
evidence of complications associated with mannitol 
(C F Hogman, personal communication) 

Dr N Luban presented the results of some cases at a 
workshop on paediatric transfusion organised by the 
American Association of Blood Banks in 1985, and 
described crystals found at necropsy in the kidneys of two 
babies who had received citrate phosphate dextrose 
adenine blood. Whether these crystals were in fact 2-8 
dihydroxyadenine and whether they had caused any renal 
damage was not clear. 

Kreuger? suggested that the kinetics of adenine metabol- 
ism are safe if citrate phosphate dextrose adenine blood 1s 
used for exchange transfusions Despite the lack of 
evidence to suggest that SAGM blood may cause problems 
in neonates, we continue to use citrate phosphate dextrose 
as the anticoagulant m our practice. 
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Glycosylated haemoglobin in cystic 
fibrosis 


Sir, 

In their letter Caiger et al reported on glycosylated 
haemoglobin concentrations im children with cystic 
fibrosis.' They concluded that this measurement could be 
of value in the early detection and treatment of associated 
diabetes mellitus in such patients Bistritzer et al,? how- 
ever, reported significantly higher glycosylated haemo- 
globin concentrations in children with cystic fibrosis than in 
control subjects even ın the absence of documented 
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glucose intolerance Most of these children were on long 
term antibiotic treatment 

We would like to draw attention to the interference in 
glycosylated haemoglobin estumations by penicilloylated 
haemoglobin. We became aware of this interference when 
we measured the extent of haemoglobin glycosylation both 
mdirectly by chromatography as haemoglobin A, and 
specifically by the thiobarbitunc acid method in chil- 
dren with cystic fibrosis (Fluckiger R, Mathews W, 
unpublished observations, presented at US National 
Institute of Health Conference ‘Biological mechanisms ın 
aging’, June 1980). 

The mean glycosylated haemoglobin concentration in 
children with cystic fibrosis but without diabetes was 9% 
compared with 7% in control subjects. In contrast, 
thiobarbituric acid values converted for comparison to 
glycosylated haemoglobin equivalents were 8% 1n children 
with cystic fibrosis and 7% in controls The usual associa- 
tion between these two indices of haemoglobin glycosyla- 
tion was apparent from the data for children with cystic 
fibrosis and overt diabetes but not for those without 
glucose intolerance (figure) Examunation of the clinical 
records of the children with raised glycosylated haemo- 
globin concentrations and normal thiobarbituric acid 
values showed that these children had all been receiving 
long term treatment with high doses of beta lactam 
antibiotics. In vitro incubation of haemoglobin with beta 
lactams leads to covalent attachment of the penicilloyl 
moiety to haemoglobin and causes glycosylated haemo- 
globin mobility of the respective haemoglobins. Direct 
identification of the penicilloyl moiety in the glycosylated 
haemoglobin fraction from children with cystic fibrosis was 
unsuccessful because of the small amounts of penicilloy- 
lated -haemoglobin 

We conclude that -glycosylated haemoglobin measure- 
ments can be musleading in children with cystic fibrosis 
receiving treatment with penicillin. In these patients 
determination of haemoglobin glycosylation by specific 
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technicues such as the taiobarb-ttunc scd method or 
boronete affinity chromatogrephy is ind cated. 
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Rotavirus encepaalitis 


Sir, 


Ushijrma et al describe -otavirus encephalitis’ and benign 
convuBiors in children ita retaviral gasroententis ? We 
report briefly a further caze of zrotable rctavirus encepha- 
litis. 

A boy of 20 months was admitted with a two day history 
of profise watery diarrac%¢a. Admission was precipitated 
by a tcnic clonic fit lastimg abot 10 minutes There was no 
other history of fits in -be child or his family, and his 
psychcmotor developmert had been normal A second fit 
occurred at the referring Fospital and he had two further 
fits wichin 24 hours of misson to the infectious disease 
unit H2 never became feverish 

On 2xamination he was aot Æverish and fully conscious. 
Examination of cerebresp nal fluid was 2ntirely normal, 
plasma concentrations were sodium 135 mmol/l, potassium 
4-4 mmobl, chloride % medh, dicarbcnate 19 mmol/l, 
urea 46 mmol/l, glucose > mool, calciam 2-21 mmol, 
phospjate 1-31 mmol/l, axd keemaglobin 124 g/l; the white 
cell ccunt was 10-1X10'/. Chest end skull x ray pictures, 
and computed tomogrem of the brain were all normal. 
Cultuses of urine anc 3jlcoč were sterile No pathogens 
were cultured from swets of the throat or nose, and no 
virus was detected in cersbro-pinal fluid. urne, or swabs 
from tie throat and nese- Fair-d serum samples showed no 
eviderce of recent infecticn vath rubella mumps, herpes 
hominis, varicella zos.er or measles virus, nor with 
influemza virus A or B. adenovirus, chlam7dia, Clostridium 
burnemt, or Mycoplasma zneumoniav An enzyme 
immumcassay showed rvavtus in the faeces but no 
rotavirus antibody was detec-ed in the cesebrospinal fluid. 

The-first electroencepaalogr=m showed a general excess 
of slow activity most ma-led im the left temporal region 
and suggestive of encephaitis Follow up studies showed 
graduel umprovement w ta return co normal rhythms four 
months after admission. Durng this tire his behaviour 
was agressive and disruxi ve, zut this settled as the results 
of the electroencephaloz-am3 improved He continues to 
develcp normally at the time of writmg 

The patient was treated with intravenous acyclovir for 
five days and phenobanatoce. Anticonvalsant treatment 
was dscontinued at the 31s2 of the belkavioural abnor- 
malities which did not ism-ove. In retrospect it seems our 


patient had benign convulsions associated with rotavirus 
encephalitis but without specific antibody in the cerebro- 
spal fluid, as described by Ushijuma er al? 


1 thank Dr J Stevenson for permission to report this case and the 
Regicnal Virus Laboratory, East Birmingham Hospital for the 
EL SA for rotavirus antibody 
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N5onan’s syndrome and 
neurofibromatosis 


Sir. 


In -he February 1987 issue Shuper er al described a 12 year 
olé boy alleged to be suffering from Noonan’s syndrome 
and neurofibromatosis.' There seems little doubt that their 
patient had Noonan’s syndrome but the evidence for 
coexisting neurofibromatosis is based solely on the 
presence of 20 or more cafe au lait spots, 10 of which we 
are cold were, at the time of wnting, over 1-5 cm in 
diameter. 

in the introduction these authors state, ‘Multiple cafe au 
lar spots are regarded as pathognomonic of von Reckling- 
hausen’s neurofibromatosis and have not been reported 
wis Noonan’s syndrome.’ (my italics). In support of this 
statement, which is incorrect, they quote a paper by 
Mendez et al.? Dr Mendez, however, ın the same issue of 
the American Journal of Medical Genetics (July 1985) 
wrote a review article in which she stated‘ . Noonan’s 
sytdrome individuals frequently have multiple pigmented 
mcles, cafe au lait spots and other pigmentary dysplasias’ > 
Furthermore, in two other articles in the same issue of the 
journal, it is made abundantly clear that cafe au lait spots 
are a common finding ın Noonan’s syndrome alone ‘ * 
Dr Mendez tells me (personal communication) that in her 
expzrience in Brazil at least 10% of patients with Noonan’s 
sytdrome have cafe au lait spots. 

The Israeli boy reported by Shuper ef al should, 
therefore, have been regarded at that stage as having 
Nconan’s syndrome. As he was, however, clearly pre- 
pusertal at the time of writing, it ıs still possible that he 
mey develop (perhaps in late adolescence or early adult- 
hozd) neurofibromata or indeed other manifestations of 
the peripheral form of von Recklinghausen’s neurofibro- 
metosis that would then permit a diagnosis of neurofibro- 
metosis Noonan’s syndrome, a recently described and rare 
coacurrence É 7 

Authors commenting on cafe au lait spots in Noonan’s 
symdrome tend not to give details of the size of the 
cu aneous lesions in their case reports. In future it would 


seem desirable for information to be given about the 
dimensions of these multiple pigmented areas 
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Selective examinations on starting 
school 


Sir, 


I would strongly agree with the call by O’Callaghan and 
Colver to abolish the routine medical examination at 
school entry ' They describe a system of selective examin- 
ation and provide some documentation about the process 
and about findings Of course to prove conclusively that 
such a system 1s better than routinely examining every child 
at school entry would require a prospective study of some 
magnitude, but there ıs nevertheless much anecdotal 
evidence to support the notion that the routine medical 
examination at school entry ıs an outmoded concept that 1s 
an inefficient use of time and resources. 

In Australia, as well as in England, the routine medical 
examination at school entry has been a longstanding 
tradition. It is a superficially attractive concept to examine 
every child at school entry, giving some children a clean 
bill of health and detecting problems in others that can be 
appropniately treated in order to prevent subsequent 
sequelae A more critical analysis of this practice, however, 
raises a number of issues’. 

(1) It is probable that most important problems have 
already been detected because most children now 
have access to a regular source of health care 

(2) It follows therefore that there ıs a low yield of 
abnormalities detected at school entry that are both 
new findings and are rmportant in terms of the child’s 
ongoing health and school performance 

(3) The natural history of some of the conditions 
detected (for example, serous otitis media) 1s such that 
there does not exist an intervention which is widely 
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accepted and which ıs known to make a difference to 
outcome. 
(4) Detection of problems does not necessarily result 
ın appropriate treatment or management, because 
there ts usually a relance on compliance of parents for 
ongoing referral, etc. 
(5) There is overwhelming evidence that important 
problems at school have to do with the sequelae of 
chronic illness as well as developmental, behavioural, 
and psychosocial issues, rather than the sorts of 
findings detected by a routine physical examination 
A recent Australian study concluded that abolishing the 
school entry exammation would allow a ‘redistribution of 
existing resources in order to concentrate more on 
ensuring effective management of identified problems’ > 
There are many methodologies that could be imple- 
mented if resources were freed from school entry examin- 
ations and applied to the assessment and management of 
children in need Callaghan and Colver have descnbed one 
that obviously works in their school district, and ıt 1s 
inevitable that the needs of school children are better 
served by such a system than by routine examinations. The 
authors also argue against routine neurodevelopment 
examinations at school entry—I would concur strongly 
with this as well.‘ It would seem a more productive use of 
time to confine such detailed assessments to the small 
group of children who present with difficulties of learning 
or behaviour rather than to administer such examinations 
routinely 
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Enuresis in children 


Sir, 


The personal account of enuresis by a 16 year old girl' 1s a 
reminder that many areas in the United Kingdom lack 
special facilities for dealing with this common and dis- 
tressing condition? Management of enuresis requires 
specific treatment for the symptom and also help for family 
difficultes,* which were evidently present here 

Most children with wetting problems have a poor self 
image, which needs to be bolstered If a child is referred 
for diurnal enuresis I ask the head teacher if someone will 
take him or her regularly to the toilet in a friendly discreet 
way The mother ıs asked to do the same at home With 
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older ctildren this 15 combined with bladder traming 
exercises. Involvement of school staff leacs to a supportive 
acmos here and, with ei in particular, cassmates of their 
own accord often become helpers too Most children do 
well but, if not, urobzical abnormalry or emotional 
disorder reeds to be comsid2red. 

In the case of bed wetting. 10-20% of =hildren respond 
complstelv to simple sap-port-ve measures-directed towards 
relieving them of their ear cf waxing up wet * For those 
that dd act respond use of an enuresis Aarm ıs the most 
efectwe: treatment. It a2eG cause no emotional trauma, 
aad it arrests bed we-ting in over 80% ef cases > Proper 
sapervisioa is, however 2ssential; regula- clinic visits give 
oppor-umities for counse-ling and for involving the social 
services, if necessary The ready availabuity of psychiatric 
advice is tndispensible im view of the incidence of emo- 
tional difficulties in children with enuresis 

Cure cf this girl’s enucesis may rot have been easy, but I 
believe hat much of her uamhappiness :ould have been 
awoided by wiser mamegerrent and b~ advice to her 
teachers 
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A ‘new manoeuvre for removing 
foreign bodies from the nose 


Sir, 
I was fupressed by the simplicity o° a manoeuvre, 


described by Guazzo,' for the removal of foreign bodies in 
the nose, and I was determined to attempt the procedure 
wher. the opportunity next arose. Only weeks after I had 
read the letter my 3 year old daughter dutifully obliged by 
inserting a plastic bead deep into her nostril 

The method is as follows’ an explanation of the 
procedure is given to the child, age permitting The 
pat:ent’s unobstructed nostril is gently closed with finger 
pressure, a guaze swab is applied to the doctor’s mouth, 
which 1s then opposed to that of the patient. The doctor 
exha.es through the patient’s mouth until resistance 1s 
felt—this 1s the epiglottis closing. Once this resistance has 
been perceived the doctor exhales bnskly, providing 
outward air pressure, this moves the foreign body towards 
the extenor where it can be easily grasped with forceps 
Oftea the foreign body will actually fly out unaided The 
nostuls should be examined afterwards to determine that 
no further foreign bodies remain and the parent instructed 
to return should a bloody or offensive nasal discharge 
develop. 

Since deciding to attempt the manoeuvre I have treated 
sev2ral patients In each case the foreign body was 
removed in its entirety, with no evidence of trauma on 
examination of the nares afterwards, and with no further 
complications. 

Tke biggest advantage of the manoeuvre ıs that practi- 
cally no instrumentation is required This avoids iatrogenic 
trauma, and especially in the hands of the inexperienced, 
the problem of inadvertantly pushing the foreign body 
deeper into the nostril on attempted removal 
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Book reviews 


Whe Cerebral Palsies of Children. By Sir 
Milam Osler. (Classics ın Developmental 
medicine No 1). Pp 92. £10 hardback. 
facKeith Press, 1987. ISBN 0-632-01785-6 


Jne of the fascinations of cerebral palsy 1s 
hat it engaged the interest of two of the 
Teat names of medicine—Willam Osler 
ind Sigmund Freud Ostler’s monograph 
eased on a senes of lectures given in 
*hiladelphia in 1888 was therefore an 
‘bvious choice for the first of a series of 
Classics in Developmental Medicine It is a 
eautifully produced slim volume, which 
nyone with an interest in cerebral palsy or 
«aedical history will want to own. It would 

e a welcome Christmas present to any 
aediatric neurologist. 

Whether the recipient will simply treas- 
me the book or actually study and learn 
rom it is another matter. It ıs not an 

altogether easy read. A large amount of 
he text is taken up by around 100 brief 
ase reports, written in staccato note style, 
nd reading a dozen or so of these in 
uccession may leave the reader more 
emused than enlighted. There ıs also the 
wroblem of the classification of cerebral 
+alsy that has bedevilled the subject for 
‘ver 100 years. Osler’s terminology may 
sot be familiar to the modern reader, and 
ome familiar terms are used in a different 
ense. 

Essentially the book is a report on 151 
ases. Eleven are labelled ‘spastic paraple- 
ja’, and probably had what we would call 
pastic diplegia, with minimal involvement 
f the upper limbs Twenty had ‘double 
pastic hemiplegia’. Some of these would 
10w be called spastic quadmplegia, some 
pastic diplegia, while three evidently had 
horeoathetoid cerebral palsy The remauu- 
1g 120 children had ‘infantile hemiplegia’ 
\ few of these were congenital, but the 

snajority had their onset in infancy or 
‘hildhood, often with fever and convul- 
1ons, and often following an acute child- 
«ood infection. Thus well over half of the 
otal series had a postnatally acquired 
‘isorder, and the case mux is clearly very 
#ifferent from that of present day studies. 

The reader therefore needs to be aware 
“oat this 1s not’a systematic and compre- 
ensive account of cerebral palsy as ıt was 
nderstood towards the end of the 
meteenth century (which Freud’s 1897 


monograph certainly was), but a set of case 
presentations of cases rather different from 
those seen today In places the perceptive 
observations of a great clinician shine 
out—for example, that in hemuplegia the 
arm 1s always functionally more affected 
than the leg, that the younger the child is at 
the onset of acute hemuplegia the worse 1s 
the outlook, and that aphasia in children 
recovers better than it does in adults. 

Other statements and recommendations 
have not worn so well—like a comment on 
a child’s development which simply notes 
‘decidedly idiotic’, or the recommended 
management of acute hemiplegia, fever 
and fits with ‘bromides with chloral, a 
calomel purge, cold to the head, and, if 
necessary, leeches.’ The advice that ‘ 
flannel underclothing should be used 
Attention to this apparently minor point 
should be impressed upon mothers; ıt 1s too 
often neglected’ has the unmistakable tone 
of Sır Faraday Bond in Stevenson’s The 
Wrong Box (published, like Osler’s mono- 
graph, in 1889). But then there is a very 
modern ring to the following ‘In such an 
accident (acute hemiplegia) following vac- 
cination, the doctor 1s fortunate indeed if 
he escapes unjust criticism’. 

What a classic of this kind really needs 1s 
a strong and informative mtroduction ex- 
plaining the state of the subject in Osler’s 
tume, and his terminology, and a section of 
explanatory notes on obscurities in the 
text, and on the historical figures to whom 
bref allusions are made—tke Seguin, 
Little and the redoubtable Sarah McNutt. 
In fact ıt needs the kind of apparatus 
criticus that one would expect to find in a 
Penguin Classic After all, the Troyan War 
is probably no more recondite to the 
modern reader than the byways of nine- 
teenth century neurology Lacking this, the 
serious student of this monograph would 
do well first to read Dr Tom Ingram’s 
masterly review of the history of classifi- 
cation of cerebral palsy in Stanley and 
Alberman’s The epidemiology of the cere- 
bral palsres—or better still ın Ingram’s own 
Paediatric aspects of cerebral palsy, uf he 1s 
lucky enough to lay hands on a copy of that 
classic It is now regrettably out of print, 
and deserves republication—perhaps ın 
this series? 
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Macintosh, Mushin and Epstein: Physics 
for the Anaesthetist. Seventh edition 
revised and rewntten by W W Mushin and 
P L Jones Pp 660° £32-50 hardback 
Blackwell Scientific Publications, 1987 
ISBN 0-632-00944-6 


Physics is often taught badly because it is 
essentially an experimental subject and yet 
teaching 1s too often confined to abstract 
theory. This book provides the neonato- 
logist with practical examples of apphed 
physics which relate to the neonatal 
intensive care unit It 1s ideal for the doctor 
who wants to know the physical basis of the 
operation of equipment such as humidi- 
fiers, gas valves, factors affecting gas flow 
ım endotracheal tubes and so on. The more 
obscure parts of the book are for the 
specialised reader who already has a 
knowledge of electronics Large sections of 
the text are naturally devoted to the 
physics of anaesthesia and will be of limited 
value to most readers It also contains 
useful advice on safety aspects Df elec- 
tricity, vapours, and explosion hazards. It 
is a useful reference text for all neonatal 
intenstive care units and is easy to read and 
understand. 
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Lecture Notes on Neonatology. By G M 
Gandy and N R C Roberton Pp 363: £8-95 
paperback. Blackwell Scientific Publica- 
tions, 1987. ISBN 0-632-00992-6. 


If there was a gap in the market for another 
neonatal textbook, this book (again from 
Cambridge) has probably found it In 
keeping with the other books ın the Lecture 
Notes series, the reader will be between 
medical student level and senior registrar 
grade. It 1s not a handbook for the neonatal 
senior house officer to consult when the 
baby ‘goes off. It certainly isn’t going to 
help the semior doctor research the pub- 
lished work on osteopaenia of prematurity. 
It 1s between the two, and therefore must 
have been very difficult to wnte Although 
the standard chapters on perinatal defi- 
nitions, examination of the newborn, infec- 
tion, and orthopaedic problems, for ex- 
ample, are all there, the strength of the 
book comes through where personal feeling 
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enters the wrrinz. Hence the ccmphications 
of prematurity zre dealt wick <Eorocghly. 
There are 57 pages on physio-cgy of the 
newborn and -espiratory prcblems. Cn the 
other hand, ore finds haf a paze on 
dwarfs, and four on skin protiems—with 
no pictures. Cne could say hatte tok is 
comprehensive tut it 1s aimed ac has? who 
spend much of cher lives szucz in s>ecial 
care umts, Gre useful tatle conceming 
organisation wes what to do when the 
mother has meesles, chicken pcx, zoster, 


hepattis, and so on. Thi: was very clear as 
wers all the diagrams, algorithms, and 
tables. 

To make this sort of tcuk readable and 
diffrent from others one 13 to have style 
and dogma. This has come through with 
predictable clarity and ro doubt the book 
will be held as gospel 5y the neonatal 
sen or house officers, whi parts will bing 
smies to the faces of those already active in 
the field. When I find al our chest drains 
on routine suction at 115 cm H,O and 


patients with meningitis being given thu 
generation cephalosporins that have re 
olutiontsed the treatment of this conditio» 
I will know the source of these suggestion: 

Nevertheless, strongly worded opinions- 
contentious or not—are attractive to tł 
reader and the book will be a success. 1 
place will be in the neonatal unit, to 1 
read mainly by nurses, semor house officer 
and registrars 


J G BISSENDI 


Archives of Disease in Childhood, 1988, 63, 229-230 


British paediatrics 


The British Paediatric Association: 


As part of its Diamond Jubilee celebrations the 
British Paediatric Association (BPA) will com- 
memorate the 60th anniversary of its first annual 
scientific meeting later this year. The founders of 
the BPA led by George Frederic Still and Donald 
Paterson decided that the inaugural meeting should 
be in some peaceful place in the country away from 
cities and hospitals. After some debate they chose 
the Old England Lake Hotel, Windermere as the 
venue and on 4 May 1928 Still, the first president, 
and 45 of the 61 founder members of the Associa- 
tion, the créme de la créme of British paediatrics, 
gathered together in the pastoral tranquility of the 
Lake District not only to discuss scientific subjects 
but also ‘to promote fnendship among paedia- 
tricians.’ 

The programme for the meeting 1s reproduced 
here. The list of speakers reads like a paediatric roll 
of honour and many of their names are still 
remembered with respect and esteem. No less than 
14 of them were to become presidents of the 
Association. 

Still was the most eminent of them all. His name 1s 
perpetuated in the eponymous title of the disease 
that he described in his Cambridge MD thesis, A 
form of arthritis occurring in children. He received 
many honours in his time including the first KCVO 
to be awarded to a paediatrician. Paterson was the 
chief architect to the BPA and its first honorary 
secretary. In 1947 he gave up his posts at West- 
minster Hospital and Great Ormond Street to return 
to his native Canada and was appointed professor of 
paediatrics in Vancouver. 

Capon, Spence, Parsons, and Naish were to 
become professors of child health m Liverpool, 
Newcastle, Birmingham, and Sheffield. Smellie 
succeeded Parsons in Birmingham and Neale, the 
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only guest at the meeting, became professor in 
Bristol. Spence was the onginator of the famous 
Newcastle ‘Thousand Families Survey’ and was 
responsible for starting the practice of admitting 
mothers to hospital with their children. 

Maitland-Jones was paediatrician to the London 
Hospital and together with Parsons established the 
Diploma of Child Health for the Conjoint Board in 
England. Hector Cameron was head of the child- 
ren’s department at Guy’s Hospital. The title of his 
paper gives an indication of his special interest; he 
was a pioneer of the child guidance movement and 
his book, The Nervous Child, was a seminal work. 
Pritchard was director of the Infants’ Hospital, 
Vincent Square, London (Westminster Children’s 
Hospital) and played an important part in develop- 
ing infant welfare clinics. 

Schlesinger had been qualified for only five years 
at the time of the meeting and must have been the 
youngest member present. He died only a few years 
ago and his erudition, charm, and humour are still 
fresh in the memory of paediatricians. 

Windermere proved to be a highly popular venue 
for the annual meeting, largely perhaps for social 
reasons (and the green fees of 3/6), and the BPA 
continued to hold its annual meetings there almost 
without a break for the next 30 years. By 1959, 
however, the size of the membership and the 
demands of the scientific programme forced the 
Association to take its leave of Windermere and 
transfer the annual meeting first to Scarborough and 
later to York University, where in 1987 over 1000 
members and guests attended. One suspects that 
those founder members of the BPA who attended 
the first meeting would not have found such a 
change to their liking. . 

A D M Jackson 
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Tais Agenda sould be kept and brought to the Meeting. 


BRITISH PAXDIATRIC ASSOCIATION. 


The firs: Meeting of the Associacion will take place at the Old Englend Lake Hotel, Windermere on May 4th and 5th, 1928. 


AGENDA. 


Friday, May 4th 


9.45 arc Meeting of the Fxecuave Cannuttee. 

10.0 ar. General Meeting for the purposes of:— 
1. The electian of Officers and Members of the Executive Commuttee. 
2. The selection of the next place of meeting. 
3. Scient Busness. 


10 30 sm. to Morning Session. 
10 p.m as a 
COMMUNICATIONS 
D-. Geoffrey Boume. “An attzck of acute osteitis in a case of Gaucher’s disease.” 
Dr. A. Maitland-Jenes. “Pachymeningıtıs Hæmorrhag ca of Infants.” 
Dr. Norman Capoa ‘“Hæmozrhbagic diathesis in newborn.” 
Professor F. Langread. “A case of intracranial Hemo-rhage m a child due to congenital miliary aneurysms.” 
De. H. T. Ashby. “Ergot Doisoning among chilcren.” 
De. C. P. La “Delay at the pylorus ın older children ” 
De. J. M. Smellie “The velue of irradiated milk in the treatment of debilitated children of school age ” 
De. J. S. Y. Rogers. “Duodenal ulcer ın two succzssive infants ın the same family. 


Af-e-ncon free for em semants. 


Ore mie from the Hot there is an 18-hcle golf course which is >pen to Members of the Association. Fees, Weekdays 3/6, 
Sundars 3/-: Other amusements are boatng on the Lake, tennis (hard courts) and fishing. 


7.0 poe Association Dinner. 
Toasts. THE KING. By the President. 
The 3nush Pediatric Association, coupled with the name of the President. By Dr Hector Cameron 
Repl? ty che President. 


3.30 p.m. to Evening Session. 
19.0 p-m. EEEN 
COMMUNICATIONS. 
Dr. Dingwall Forizce. “Corpocal punishment ın sckoo.s ” 
Dr. Hector Cameron. “Imperative impulses and obsessions in childhood.” 
Dr. Nabarro. *“Mode-n methods of control of mfectious diseases.” 
Dr. K. D. Wilkirson. “The bine of tonsillectomy n rheumatc children in lessening the incidence of cardiac 
Dr. Schlesinger. “The ñcubation period of rieumatic fever.” 
Dr. A. E. Naish. “Lung consolidation ın association with rheumatic carditis.” 
Saturday, May 5th. 
0.0 2.0. to Final Session. 
1.0 pan. eee 
COMMUNICETIONS. 
Dr. J. C. Spence. “Epituberculosis.” 
Dr. Donald Pate-scon. “Medustinal Tuberculosis.” 
Dr. L. G. Parsoas wit 
Dr. A. V. Nesle. “The pathology of coeliac d-seuse.” 
De. E. Bellingham Smith. “Insulm in two cases of coeliac disease.” 
De K. D. Wilkinson. “Electcocardiographic changzs in the hearts of children with diphtheria.” 
Dr Edmund Cartey. “Some Remarks on cases o` paroxysmal apnoea and dyspnea.” 
Dr. Hugh Thursseld. “Myebcytic leukemia and srror in diagnosis.” 
Dr. Eric Pritcharc. “The treatment of hydrocephalus ” 
Dr. R. C. Jeweshury. “The protein requirements df infants.” 


Members are reminded that -he time limit of 10 minutes per paper must be strictly observed. 


Capsules deliver 


PAY 


the full dose of enzyme right to 
the site of digestion. 


PANCREASE* — the Stily-enteric coatedymicrosphiére | preparation. 


@ Protected from gastric inactivation © Improves nutritional status 
@ Effective in Cystic Fibrosis and Chronic Pancreatic Insufficiency. 


PRESCRIBING INFORMATION — PANCREASE” Capsules 
Presentation: fier wate mirn: rear Chae ast ie. ay arole * saa pa terer tbey 
Hondo bE iiti mei avelis 1. -l z] TES ate ae ahs apt Pee Pape nits, Uses: T. 
Fate Paati, et i : i Ia apes decks Mea hi reed ate TEDRE GAT 
theas, Contra- indications: warnings, ele. Vink eb, 
dean dere T dae Ppr» a, ia ; di ie are z i Thep ost 
Ee a peut s ae aa pbn tina i Mb ttt ao ‘hie d= s 
rd Pharmaceutical precautions: Paer betes te i TE ; 
. 3 ‘Legal ealeqort? 
urrea bitin ened Mei bette. Basic NHS Cost: r 





PRESCRIBING 
IN PREGNANCY 


EDITED EY PETER C RUBIN 


Whose health comas first? 


Hf you are intending to prescribe drugs to a woman in pregnancy or the 
puerperium you must balance risks against benefits: no harm should be 
' allowed to befall the baby 
because of the drug, but 
equally no harm must 
come to the mother and 
baby because a disease 
is being inadequately 
treated. Prescribing in 
Pregnancy gives you the 
information on which a 
clinical decisfon can be 
made. Essential reading 
for doctors who prescribe 
for women who are, or 
who may become, preg- 
nant, it covers the treat- 
ment during pregnancy of: 





@ minor ailments 

@ bacterial infections 
@asthma 

@ thromboembolic disease 
@ psychiatric disorders 
@rheumatoid arthritis 

@ cardiovascular disorders 
@endocrine diseases 
@epilepsy 


Price: Inland £5 95 Abroad £7 50-USA $11 50 
(BMA members Irlerd £5 45, Abrord £7 00/USA $10 53, Please quote membership number) 
Dessatched by air etroad. Paymem must be enclosed with order 


Order from BRITISH MEDICAL JOURNAL B 
BMJ PO 30x 295, Londen WC1H 9TE, or any leading bookseller 











“Value judgements about food are being made all the time. . . 


ABC OF NUTRITION A STEWART TRUSWELL 


... they are nearly always 
subjective and usually 
wrong.” A Stewart 
Truswell, Boden professor 
of human nutrition at the 
University of Sydney, 

| separates fact from fallacy in 
the ABC of Nutrition, a 
collection of articles from 
the BMF. This illustrated 
guide offers the general 
medical reader a refreshingly 
: down to earth review of all 
aspects of nutrition — from 
anorexia to obesity, infant 

; feeding to dietary guides for 
the elderly — and will be 
invaluable for any doctor 

| wishing to advise his patients 
about their eating habits (or 

| even to revise his own). 


Chapters include: 

ə Nutrition for pregnancy e Therapeutic diets 

è Enteral and parenteral nutrition © Reducing the risk of coronary heart 
e Vitamins disease 

@ Malnutrition in the third world è Food sensitivity 


Price: Inland £4.95; Abroad £6.75/USA$10.00 

BMA members: Inland £4.45; Abroad £6.25/USA$9.00 

(Please quote membership number). Prices include postage, by air abroad. 
Payments must be enclosed with order. 

















= BOOKS FROM THE BMJ 


Order from British Medical Journal, PO Box 295, London WCIH 9TE 
or any leading bookseller 











owt Dory WHO wow 


«TO 
ott 
k TO wood Hs WITH 
\T 
Po 50 : IT ID 
TOOT 
WOT too HOT 
Confused? 
Get this 


HOW 
TO 
DO IT: 2 


Medical Schoo! taught you a lot. Experience has taught you more. 
What else, as a dcctor, do you need to know? All sorts of things, 
as the success of the first volume of Hew To Do It showed. Now 
this second volume brings more expert advice to fill the gaps. 





Price: Inland 6.95; Abroad £9.00, USA $14.50 
BMA members: Ir'and £6 45; Abroad £8.50, USA 313.50 
including postage, by air abroad. Payment must be encosed with order. 


Order from: 3RITISH MEDICAL JOURNAL, EO Box 295, London WC1H 9TE 
or any leadinz b okseler 
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Annotations 


Clinical trials, statistics, and dilemmas 


A number of journals over the last decade have 
drawn attention to faults in the design and statistical 
analysis of published climecal tnals.‘> Research 
workers may have splendid ideas for evaluating 
treatments but too often embark on studies with 
little knowledge of the disciphne of good design and 
very little understanding of the concepts behind the 
mathematics of statistical analysis. In order to 
educate the profession in these matters the Journal 
of Pediatrics has introduced ‘occasional critiques’ of 
published papers to identify strengths and weaknes- 
ses of design and analysis.° Reviews by Schwartz 
and colleagues,’ Gore and Altman,® and Pocock? 
are accessible to those with little knowledge of 
mathematics, and the Britsh Medical Journal's 
Statistical guidelines for contributors to medical 
journals’? should help the novice research worker 
plan his study to avoid, as far as possible, the many 
pitfalls he might otherwise encounter. Clinical trials 
whose results are inconclusive because of poor 
planning are wasteful of time and resources and 
their ethics are questionable 


Why are clinical trials important? 


The proper evaluation of treatment should avoid 
anecdote as a way of promoting or condemning a 
certain treatment. Anecdote is anathema to critical 
appraisal because ıt does not remove bias. ‘I have 
seen a number of patients whose symptoms have 
improved by treatment X. They will vouch for it.’ 
This line of thinking is still widely prevalent and 
when such testimonials are presented, whether at 
academic meetings or in the media, they should be 
challenged. The statement would be better put ‘I 
have formed the clinical impression that . . . Could 
it be important and worth validating? Is it real or is ıt 
artefactual? I must attempt to answer these ques- 
tions objectively ° 


‘SUCCESS’ STORIES 

If, for example, it was publicised that a treatment 
for AIDS had produced a ‘fantastic’ improvement in 
three or four patients in whom ıt had been tried, ıt 
would be understandably very difficult to enrol 
patients for a clinical trial to evaluate such treat- 
ment. Some of the worst examples of this kind of 


promotion are the world wide ‘treatments’ available 
for cerebral palsy. Families who have heard of their 
‘success’ may pay huge sums of money to have their 
child treated. Even when a treatment that has been 
publicised to be of possible value has been subse- 
quently shown to be worthless, it can still be very 
difficult to convince both patients and doctors that 
this ıs so. The Third World countries, for example, 
continue to pay huge sums for valueless antidi- 
arrhoeal preparations." 


NON-VALIDATED TREATMENTS ALREADY IN PRACTICE 

Once treatments have become part of standard 
practice without proper validation it can become 
extremely difficult to test them. What exactly 1s the 
place of physiotherapy in the management of 
cerebral palsy? For which patients is psychotherapy 
useful? If a treatment is ‘safe’ then why not use it 
just ın case ıt may be valuable? Such examples of 
treatments have been chosen because at first sight 


. both may be considered harmless and thereby 


accorded the ‘benefit of the doubt.’ Both, however, 
are time consuming and costly with potential effects 
on the rest of the family. Hopes may be raised 
without justification. As ıt would be very difficult to 
enrol patients for randomised controlled trials of 
these treatments versus no treatment, other 
methods, such as standard treatment against a less 
intensive variation of treatment, would have to be 
devised. 

Patients, especially those with lethal or chroni- 
cally disabling disorders, are a very vulnerable 
group It could be argued that the offering of 
treatment which has not been validated or shown, in 
the widest context, to be harmless is a form of 
exploitation This is of course a contentious issue 
and deserves continuing debate. It may be that for 
society as a whole just ‘doing something’, whether of 
proven value or not, is good enough reason to 
continue certain treatments that are particularly 
difficult to evaluate. 


ASSOCIATION AND CAUSE 

Some treatments are particularly difficult to vali- 
date. The management of patients with cystic 
fibrosis at specialist centres has been shown to be 
associated with improved mortality rates.? Associa- 
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tion is not cause brtit is easy 20 argue that in this 
case :t seems rea:one-le to conclude that the 
asscc.ation is causa . It may indeed be reasonable 
but nevertheless urtrue! It should be made very 
clea- that when policy decisions are made on the 
basi: of such associations they are based only on 
vonjecctre. Unwanted effects of treatment may also 
be diffcult to evaluefe. The nature of the relation- 
ship between oxyger -rez-ment and the retinopathy 
of p-ematurity has aot “een, and may never be, 
defirec.'? Yet the conviction, based on circum- 
stantial evidence, of the causal nature of the 
association has influzaced both medical and legal 
opiadr for the last three dezades. 


Eandomied controlled clinical trials 


D 1773 when Dr JoLuson considered why popula- 
ton mumbers may have been exaggerated in the past 
he renerked: ‘To couat it a modern practice, the 
aacieat nethod was tc zuess; and when numbers are 
gaessed they are alwavz mzgmifiec.’!* An analogy to 
tkis corld be made m respect of clinical trials: 
contrclled studies remcve zias; unzontrolled studies 
exapgeret2 the value of a new treatment, often 
grossi”. As accurate counts must have been difficult 
it JoEnson’s day, the conducting of a controlled 
cknical tial ‘to remcv= bizs’ 1s far from easy in the 
presemt day. 


PATIENT 3ELECTION AND INFORMED CONSENT 
Daudler itas recently drawn £ttenticn to a trial where 
ditficulties ın patient select on have cast doubt on 
the result t of a time corzum_ng end no doubt costly 
study.” When patients are imvited t2 participate in a 
tral of a aew treatmen~ where, at the toss of a coin, 
they may be allotted e1-Ler the new treatment or an 
olc or mo treatment, sane refuse to participate and 
select tne treatment the? pr2zer. This ıs one of the 
prcblems encountered when informed consent to 
enter < study is necessary. For example, if a 
compar scn of home and hospital management of a 
beFavicura. problem w2ze to be undertaken many 
families might not wish to *zke the chance of their 
child being randomised to £ particular group The 
bekaviotral patterns o7 the parcictpators and the 
nor-par-idipators may w2 | be different. How to deal 
with those who elect not t> enter mu:t be considered 
at the plamning stage. The outcome of all patients 
whc present with ent™ requirements must be 
incladed :2 the report. 


TRIAL SIZE, CLINICAL SIGH-FIC£NCE. AND STATISTICAL 
SIGNIFICANCE 

Another p-oblem that must be considered at the 
design stage is the size of the trialthat is, how 


many patients must be enrolled in order to detect 
reliably whether or not a new treatment is useful. To 
=stimate this the smallest clinical change worth 
—emonstrating should be decided. For example to 
=emonstrate that a new treatment would reduce the 
admission rate for gastroententis by 25% might be 
=orthwhile, whereas to demonstrate with statistical 
stnificance that it made a reduction of 5% might be 
considered not worthwhile. The number of patients 
required for a trial ıs inversely proportional to the 
scuare of the size of change considered clinically 
iæportant to identify Another question often asked 
tx drug companies is whether a new drug is as good 
a= one already marketed. If the new drug 1s cheaper 
oc is thought to have fewer side effects, how much 
le:3 effective would it have to be to make it an 
uaczeptable alternative? The number of patients 
exolled for the tnal would have to be sufficient to 
d=nonstrate reliably whether or not this difference 
exsted. If the clinical change is to be measured by a 
quzatitative method, such as change ın peak expira- 
tery flow rate or the concentration of a serum 
ccrstituent, then the vanability of the measurement 
in zhe population—that is, its standard deviation— 
shcild also be known. Using this mformation 
tozther with figures for the nisk of a false positive 
rezilt—that is, the Type I error, usually 5% but 
pr2zerably 1%—and for the nsk of a false negative 
resalt—that is, the Type II error, usually between 5 
and 2C%—the number of patients to be enrolled for 
the study can be calculated.’ It ıs when insufficient 
attention has been paid to the exclusion of large 
Tye U errors that the problem of ‘negative’ studies 
ari-2s, Many studies which have reported ‘no sigmifi- 
cart differences’ between two treatments have 
simply not been powerful enough to show a dif- 
ferece, which may well have existed. Such studies 
have presented inconclusive results because of 
failare to enrol enough patients. An excellent 
commentary on this problem together with a worked 
example has recently been presented by O’Bnan 
Smit." 

Wat size of change would be important to 
demonstrate may be difficult to decide. Another 
diffimlty may be accruing sufficient numbers The 
studs of preventive measures and treatment for the 
retirepathy of prematurity, for example, would 
requce the enrolment of patients from several 
centczs. If the desired trial size is too large then ıt 1s 
bettez abandoned before it starts. 


MOD=_S AND PILOT STUDIES 

It 1s .ycrth while to set out on paper during the 
planing stage possible series of results and then to 
analv-e them as if for presentation including statis- 
tical analyses. This is a good way of developing a 


‘feel’ for the variability in response and size of the 
trial and also a good exercise for understanding the 
concepts behind the statistics. Plans at this stage can 
be made for the timing of internm analysis, if this 
might be necessary. 

If there is anxiety about accrual of patients, which 
may be particularly difficult when informed consent 
is necessary, a pilot study should be undertaken. 
This also gives an opportunity to examine the 
logistics of data collection, clanty of questionnaires, 
and so on. Apart from these concerns the period of 
the pilot study allows time for ‘thought clarification’, 
which may well have a good positive effect on a 
study protocol. 


STATISTICAL CONSIDERATIONS 

The British Medical Journal has led the way in this 
country in laying down guidelines for the analysis of 
clinical trials.!° The researcher should become 
familiar with presenting his results using confidence 
intervals when appropriate as these emphasise the 
clinical importance of results more than the statisti- 
cal importance.'’ (Observations which require non- 
parametric analysis do not, however, lend them- 
selves easily to this.) Other useful concepts to 
understand are the proper collection and handling of 
ordinal data!® !9 and the organisation of a crossover 
study.® 2 

\ 


Presentation of results 


Good presentation is good communication. Apart 
from this, presenting the reader (and referee!) with 
all the data allows him to evaluate the analyses that 
were carried out for himself. Guidelines for the best 
ways of doing this diagramatically are easily 
available.® 2! 


Responsibilities 


Clearly the investigator and his supervisor have 
responsibilities to familiarise themselves with the 
requirements of good study design. It is a waste of 
both investigators’ and patients’ time ıf every effort 
has not been made to ensure that a tral is likely to 
give a conclusive result. Ethical committees, among 
other considerations, must be aware of the import- 
ance of good study design and assure themselves of 
the scientific validity of any proposal” If no 
member of the committee is able to properly 
evaluate this, the committee should consider send- 
ing the proposal for consultation. 

Editors of journals and referees of papers submit- 
ted for publication and presentation at academic 
meetings bear a great responsibility for criticising 
work of poor design and statistical validity. The use 
of a check list may be worth while.” The statistical 


Clinical trials, statistics, and dilemmas 233 


considerations for a trial including calculations for 
the number of patients to be enrolled should be 
clearly laid out m the methodology section Ref- 
erees should encourage authors to present, in a 
suitable form, their raw data, as far as is possible. 


Conclusion 


One of the ethical considerations of clinical research 
is its scientific validity. This needs to be considered, 
and seen to have been considered, at the planning 
stage of any clinical trial. It is the business of 
investigators, supervisors, ethical committees, ref- 
erees of papers and editors of journals to ensure 
that, as far as possible, trials are conducted which 
have the greatest chance of reaching a conclusive 
result. Time and resources are otherwise wasted and 
the only beneficiary is the investigator who may 
have learnt from his mistakes. Policy decisions may 
sometimes have to be made based on information 
from retrospective and uncontrolled studies and 
when this is done it should be made clear that they 
are based on conjecture only; the risk of hampering 
further research must be considered and acknow- 
ledged. 


I am grateful to Professors Dudley and Simpson and to Dr Carol 
Devateux for helpful comments on a first draft. 
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The doctor’s role in the prevention of accidents 


It has been said elsewhere that doctors working in 
the field of child health should be more aware than 
they appear to be at present of the part that they can 
play in preventing accidents—which are the most 
important problem in the health of children after the 
first year of life. Yet many doctors do not know 
what they can do in this field; this paper is an 
attempt to detail the different approaches that might 
be made by doctors in the various branches of the 
health services for children. 

Two general aspects of accident prevention work 
need to be stated here. First, that almost all of it 
involves liaison with other professions or disciplines. 
This is in contrast with most other paediatric 
preventive work—for example, immunisations— 
where the responsibility lies almost entirely within 
the province of the health services and which is 
carried out by health workers. But it is obvious that 
the prevention of road accidents, for example, 
involves many disciplines other than health, and 
therefore doctors must be prepared to work in close 
collaboration with others The second general point 
is that an accident or injury involves a child coming 
into contact with a harmful ‘agent’ under a defined 
set of circumstances=physical, psychological, and 
social. Accident prevention work can therefore be 
directed towards one or more of these areas 
education of the child or of those responsible for 
him, a reduction in the potential for harm of the 
‘agent’, and a change in the environmental circum- 
stances under which the accident or injury took 
place. A useful general question to ask oneself is ‘As 
this particular child was injured by this particular 
object in this particular way under this set of 
circumstances, how can I prevent another child 
being injured in the same way and under the same 
circumstances?’ 

Paediatricians and other child health doctors are 
in direct contact with the child and his parent and 
therefore much of the emphasis of the role of 
doctors actually dealing with the inyured child will 
be epidemiological and factual: in finding out the 
details of the factors involved and ın passing on this 
information to others who may be in a position 
to take preventive action. Other doctors—for 
example, clinical medical officers and general practi- 
tioners, who may not see the child at the actual time 
of the injury, may find that their work is more 
educational either by direct discussion with mothers 
in clinics or surgeries or by encouraging health 
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visitors in accident prevention work. Health visitors 
have a prme role in this whole field and their 
function has been the subject of a special study and 
report by Ms Pam Laidman of the Child Accident 
Prevention Trust! and will therefore not be dis- 
cussed further here 

More detailed suggestions of the parts that might 
be played by specific doctors are now given. 


Community paediatricians 


The role of the community paediatrician should 
primanily be to study the epidemiology of accidents 
m his area‘ how many and of what type, how and 
where they occur and to whom. Information on 
these aspects 1s essential if a local accident preven- 
tion campaign is to be mounted: not only do local 
problems need to be identified to make the cam- 
paign as relevant as possible, but the continued 
collection of data is needed to monitor the effective- 
ness of the campaign. 

Collection of satisfactory data will not necessarily 
be easy, as most accident and emergency depart- 
ments do not collect the type of information that is 
really needed for accident prevention work, and the 
community physicians first task may well be to 
improve the data collection system. It must be 


Table Organisations or people who may collect data at a 
local level on accidents to children 





Health aspects 

Hospital inpatient enquiry 
Hospital activity analysis 

Accident and emergency department 
General practitioner 

Road accidents 

Police 

Road safety officer 

Highway or engineers department 
Home accidents 

Home accident surveillance system 
Home safety officer 

Trading standards officer 

Others 

Environmental health officer 
Education authonty 

Health and safety executive 
Recreation and leisure department 
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remembered too thet other disciplines collect data 
of their own (table). This z:npħasises the multidisci- 
plrazy nature of accident prevention: police, road 
safety officers, teachers, home safety officers, health 
educetion off-cers, trading stardards officers as well 
as members of the kealth professioms, particularly 
heaith visitors, may al-be involved ata local level. It 
may well be that ir dus course tae community 
paediatrician may call together a loca. child accident 
prevention group involving health authority and 
icca! authority officia s as weli as volantary groups. 
He would then be atle -o present info-mation on the 
size and nature of the problem and ın this way he is 
likely to be the intermed:ary betwen the health 
services and the other agencies invelved. 

If there is no community paediacncian in the 
distric then this epid2nio.agical anc coordinating 
role is Ekely to be taken on by the district medical 
officer in conjunction wth the senior medical officer 
(coild health), or whoever is designated as being 
respcnsible for the community child health services. 


CLnicai medical officer (community health doctors, 
child health doctors; 


The ro e of the clinica mecizal office> would seem 
to be a dual one. Ficstly, to take part in the 
edacatDon of mothers either ın face tc face discus- 
sions in the clinic or by talking to paren: groups, and 
tc: work with the health vis:-ors associated with the 
cliric. Secondly, to receive informatior from health 
visitors and mothers about safety mat ers—toys or 
other p-educts considered zo be unsafe, road cross- 
ings or :addler playgrowmds zhat seem so present an 
uncue azard. This information zan then be passed 
on to the appropriate locel authont, or to the 
person in the health cuthomty conce-ned by the 
community paediatrician. Doctors involved with 
schools should ensure tha: accidents and their 
prevention are included in zhe healta education 
programme of their sca5ols. 


Gereral practitioner 


Altkougn general practitioners do not some under 
the admmistrative wing of the local health authority, 
they are included heme a= they are obviously 
involved in the health care cf children They deal 
with many minor injuries to children, aad, particu- 
larly in rural areas, wta major myur.es too. In 
dezkng ~-th these their roig is similar to that of 
hosptal doctors discuss24i below, but in addition 
they play a part simile: to the clinical medical 
officers in educating pzreats. In the course of their 


home visits they may be able to point out hazardous 
practices or features of the house such as dangerous 
glass doors, banmisters or balcony railings, trailing 
kettle flexes, etc, and thus they have the potential to 
be able to reduce home accidents quite consider- 
ably. Another example of where the general practi- 
tioner can exert his influence is in increasing the use 
of child safety seats in cars. 


Hospital doctor 


The joint memorandum on the managment of 
children in accident and emergency departments 
issued jointly by the British Paediatric Association 
and the Casualty Surgeon’s Association,” suggests 
that a consultant paediatrician should be designated 
as heving a particular relationship with the accident 
and emergency department in respect of children 
attending there, and ıt would seem sensible for this 
consultant also to be concerned with aspects relating 
to accident prevention. 

In contrast with the epidemiological role of the 
community paediatrician the hospital doctor’s role 
will be more concerned with the analysis needed to 
uncover the causes of the accident. He, his staff, or 
the doctors in accident and emergency must be 
prepared to go into detail about the agent and the 
environmental circumstances of the accident: was 
the child restrained and in which seat was he sitting 
in the car accident? Was the child cychst wearing a 
cycle helmet? Which particular piece of equipment 
and in which playground did the child fall from? 
Was tue school playground supervised at the time? 
Were the mother’s tablets that the toddler got hold 
of in a child resistant container, and if not had the 
mother taken them out of one or had the pharmacist 
not dispensed them in a child resistant container— 
and if not, why not? How did the child manage to 
clunb up the balcony railings before he fell over— 
were there horizontal bars that he could climb? Was 
the lolipop lady on duty at the time or was she off 
sick? What was the make of the high chair that the 
child managed to unbalance? These and similar 
questicns need to be answered and the information 
passed either through the community paediatrician 
or direzt to the local authority officer concerned. It 
can then be collated together with information from 
other sources so that appropriate preventive action 
can be taken in respect of consumer product safety, 
the safety of playground equipment, the placing of 
road crossings, and in very many other ways. 


Conclusion 


Only when child health doctors assemble the in- 
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formation of the accidents and myuries that they ? Children’s Attendances at Accident and Emergency Depart- 

deal with and begin to work with other disciplines in ments A Jomt Statement by the Bnosh Paediatric Association, 
the British Association of Paediatric Surgeons, and the Casualty 

the field of prevention will a real impact be made on Surgeon’s Association London British Paediatric Association, 

the reduction in the deaths and injures to children May 1987 

from accidents. 
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(riary abnormalities in respiratory disease 
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suMMAry One hundred and sixty seven children, ranging in age from 5 weeks to 16 years, with 
chroric upper or ower respiratory tract problems, or both, were investigated for ciliary 
dyskinesia. Abnormal ciliary function was found in 18 cases all of whom had chronic lower 
respiratory disease and most of whom also had upper respiratory problems. Fifteen of the 18 
ceses had reduced ciliary beat frequencies (<10 Hz) associated with dyskinesia and the other 
three showed appazent absznce of ciliated cells. Of the 15 cases with reduced ciliary beat 
frequencies, ciliary 1trastructure was normal in seven cases but abnormal with missing dynein 
arms and occasional abnormalities of microtubular arrangement in eight. Respiratory symptoms 
in the perinatal pericd were more common in children with abnormal ciliary function and present 
in all those with ultrestructural abnormalities or absence of ciliated cells compared with 34 (26%) 
of 132 ckildren, in whom symptoms were recorded, with normal ciliary function. 

This study would suggest that all children with unexplained chronic respiratory disease, in 
pactictler those with symtoms starting in the perinatal period, should be investigated for ciliary 
dyskin2si<. 


Primary chary dyskmesia, or zhe immotile cila 
syndrome. was first descnb2d im association with 
Kartagener's syndrome | zitus inversus, bronchiecta- 
sis, and siausitis)." The condition 1s thought to be 
inherited in an autosomal recessive manner and to 
affect 1 .n 15 000 people.* Impaired ciliary function 
is thought -c result from ebse1ce of tne dynein arms 
that are aormally attached to zhe cuter microtubular 
doublets zhin the cilm (fig 1) Reduced ciliary 
motility causes reduction in mucociliary clearance 
and precisposition to im“ecticn throughout the res- 
piratory =rect. In additicr, it 1s speculated that the 
abncrmatcy disturbs the normal developmental 
symnetr~ cf vital organs -esuiting in random laevo 
_ or dextrcpcsition of suck Srgers as the heart, liver, 
and spleen! Affected males are usually infertile 
because thei? sperm, berg of simular structure to 
cilia, are poorly motile cr non-motile. 

More recently it has become apparent that there is 
a wider pettern of ciliary abnormalities than was 
origirally recognised. Uluastraztural abnormalities 
range from -ke complete absence cf dynein arms to 
partie] absence affecting the outer or inner arms 
only. Miczo:-bules may be rearranged or lost and 
transpositcm or duplication anomalies can occur.? 
Ciliary ubrescructure may be norma! despite im- 


paired function as defined by a reduction in ciliary 
beat frequency,* and there are reports of ciliary 
aplasia occurring throughout the respiratory tract.’ 6 










Outer arm ny) 
Dynein 
Inner arm 
Normal cilium Nexin link 
Radial spoke 
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Fıgl (a) Elechon micrograph (magnification x 100 000) 
and (b) scaemanc drawing (courtesy of A Dewar) of 
transverse section of anormal cilium 


Cell membrane 
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In addition, ciliary dyskinesia may be secondary to 
viral or bacterial infection, returning to normal with 
appropnate treatment and time.”!° Respiratory 
problems associated with ciliary dyskinesia are well 
recognised in childhood, indeed the diagnosis 
should be considered in any neonate or infant with 
unexplained respiratory distress.!! !* 

“Since April 1985 it has been our policy to include 
examination of ciliary function as part of the routine 
procedure for investigating children with chronic 
upper and lower respiratory tract disease of un- 
known aetiology and we report the results of testing 
167 children over a 26 month period 


Patients and methods 


One hundred and sixty seven children (79 girls and 
88 boys; age range 5 weeks to 16 years) were studied 
between April 1985 and May 1987. Most had either 
recurrent or chronic upper or lower respiratory 
symptoms, or both, of more than one month’s 
duration. Five asymptomatic siblings of affected 
children were also investigated. In most cases 
examination of ciliary function was performed 
together with other investigations: these included a 
chest radiograph to determine the cause and extent 
of lower respiratory tract disease and organ situs. 
In vitro examination of ciliary function was 
performed by a photometric technique’? measuring 
ciliary beat frequency with automated recording. !* 
A sample of ciliated epithelium was obtained from 
the inferior turbinate of the nose using a cytology 
brush without anaesthesia. The cilia were sus- 
pended in 2 ml of medium 199 cell culture fluid 
(Flow Laboratories) and a small sample examined in 
a sealed microscope slide-coverslip chamber. The 
preparation was placed on an electronically con- 
trolled warmstage (Microtec) at 37°C and allowed to 
equilibrate for several minutes. Providing there 
were two or more strips of intact ciliated epithelium 
present measurement of ciliary beat frequency could 
be performed. If there were fewer than two strips of 
ciated epithelium a second nasal brushing was 
performed. Occasionally epithelial strips were found 
with disrupted ciliated borders or with absent cilia 
and associated with the presence of mucopurulent 
maternal In these cases the child was prescribed a 
course of systemic antibiotic and topical nasal 
antibiotic with corticosteroid drops and the brushing 
repeated several weeks later. Ciliary movement was 
inspected and ciliary beat frequency measured on a 
Leitz Dralux 20 phase contrast microscope at a 
magnification of 320. The cilia were positioned to 
interrupt a passage of light through a small dia- 
phragm into a Leitz MPV compact microscope 
photometer. This converted light intensity into an 
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electrical signal that was subsequently read as a 
ciliary beat frequency ın Hz using a ciliary beat 
frequency processor unit ‘At least three readings of 
beat frequency were made on at least two stnps of 
ciliated epithelium and a mean value calculated. 
Where cilia were present with a mean ciliary beat 
frequency of less than 10 Hz a second brushing for 
ulrastructure was performed and the cilia im- 
mediately fixed in 2:5% glutaraldehyde ın cacody- 
late buffer and then postfixed ın 1% osmium 
tetroxide. After agar embedding and Araldite in- 
filtration sections were cut and examined by light 
and transmission electron muicroscopy.!° 

A normal range for ciliary beat frequency in the 
age range studied has not been obtained (for ethical 
reasons), but there seems to be no variation with age 
in normal adults. In our laboratory the ciliary, beat 
frequency ın normal adults is usually found to be in 
the range of 12 to 15 Hzan comparison with subjects 
with primary ciliary dyskinesia associated with 
Kartagener’s syndrome where the frequency is 
usually less than 10 Hz.'© We have therefore 
considered any ciliary beat frequency of less than 10 
Hz to be appreciably abnormal. 


Results 


Children were referred with a wide range of 
respiratory problems as listed in table 1. The five 
asymptomatic children, the near-miss cot death, and 
the child with obstructive apnoea all had normal 
ciliary function 

Eighteen children were found to have either low 
ciliary beat frequency with abnormal ciliary ultra- 
structure (eight cases), low ciliary beat frequency 


Table 1 Maın chntcal indications for referral (No of 
children=167) 








Indication No of cases 
(%) 
Lower respiratory tract problems 
Pneumonsa/chest infection 60 (36) 
Recurrent/chronic cough 44 (26) 
Unexplained wheeze 17 (10) 
Lobar collapse 15 (9) 
Bronchiectasis 10 (6) 
Pulmonary abscess 2 (1) 
Bronchopulmonary dysplasia 1 (<1) 
Ventilator dependence m the neonate 1 (<1) 
Upper respiratory tract problems 
Chronic rhinorrhoea/stuffiness/obstruction 7 (4) 
Sinusitrs 3 (2) 
Other reasons 
Asymptomatic siblings 5G) 


Obstructive apnoea 


1 (<1) 
Near-muiss cot death 


1 (<1) 
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vith normal ultrastricture (seven cases), or ap- 
parent absence of ciliaced cells (-hree cases) (table 2). 
In those with a reducec freq1ency the cilia appeared 
dvskinettc with reduced =mpktude and abnormal 
beat paz ers. Their climical features are summarised 
in table 3. All 18 children hed chronic lower 
Yespiratcry problems aad 13 also had upper respira- 
tery symptoms. Nine of 157 children underwent a 
second nasal ciliary examination after a period of 
treatmert In three of these ciliated cells were found 
to be pezsistently absert from the brushings, ın the 
ore case who had a bronchoscopy ciliated cells were 
alto absent from a broachial mucosal biopsy speci- 
men. In the remaining six children the ciliary beat 
irequenc; was normal >n the secand examination. 
Feur of 72e children with a bw frequency or absence 
of ciliated cells had situs inversus (one with normal 
ultrastructure and three with abrormal ultrastruc- 
ture) an= two others kad sid_ings with Kartagener’s 
syadrome. Fourteen were r2ported by their parents 


or referring paediatrician to have had either upper 
or lower respiratory tract problems in the first week 
of Ite. All of the children with ultrastructural 
abnozmalities or absence of ciliated celis were noted 
to be symptomatic in the first week of life. This may 
be ccmpared with the children with normal ciliary 
function where recorded symptoms occurred in only 
34 out of 132 (26%) cases during the first week of 
life. A x? analysis using Yates’s correction for small 
numbers (77=22-6, n=143, p<0-001) showed this 
differ2nce was highly significant. 

The ultrastructural defects seen on electron mic- 
roscopy in the eight cases are shown in table 4. All 
had either absence of inner, outer, or both inner and 
outer dynein arms. In addition, most also had 
occasional abnormalities of microtubular arrange- 
ment—usually disarrangement of the outer doublets 
(taking the form of transposition defects) and extra 
tubules. The following case report ıs typical of the 18 
cases with abnormal ciliary function. 


Taole 2 Pattern of ciliary furcaon and ultrastructure in all 167 children investigated 








No Median No with No with No with 
sex) age symptoms in situs family lustory of 
(years) first week of inversus Kartagener's 
life syndrome 
Cua absert. 3 8-4 3 0 0 
(3 girls) 
Cdi prese t 8 52 8 3 2 
Gliary beat frequency <1C Hz {4 girls, 4 boys) 
fbnorma ultrastructural soscarence 
on elecron microscopy 
Cilia presen. ? 63 3 l 0 
Gihary bzat frequency <10 Hz *5 gris, 2 boys) 
Normal witrastructural app-eranc on 
electrar microscopy 
Cilia presen 149 41 34/132* 7 0 
Cihary beat frequency >10 Hz 157 prls, 82 boys) 
Tote! 267 4-1 48/150" it 2 


179 girls, 88 boys) 





“Presence cf symptoms in fire wees of hfe not known or recorded ın 17 cases 


Tabe 3 wucal features 3° 18 children with ciliary abnormalities 














Cunical feateres Cia Cila present, ciliary Cila present, ciliary 
absent beat frequency <10 Hz beat frequency <10Hz 
{n=3) abnormal ultrastructural normal ultrastructural 
appeurance on electron appearance on electron 
microscopy (n=8) microscopy (n=7) 
Chrenic couzn/chest infections 3 8 7 
Ckroarc rhicc rrhoea/stuffinesscostruction 2 6 5 
Bromchiectas&/persistent lobar collapse 2 3 1 
Situs inversus 0 3 1 
Famty histo-~ of Kartagener’s syndrerie 0 2 0 
Sinusits 1 i 0 
Hearng defes t 0 2 0 
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Table 4 Predominant ultrastructural defect in the eight cases with abnormal ultrastructure 





Case Number and type of dynein 
no arm abnormalities 
(% cilia counted) 


Number and type of microtubular 
arrangement abnormalities 
(% alta counted) 





l 37 (86) absent ınner 
2 (5) both absent 
2 5 (19) absent mner 
3 229 (91) absent outer 
11 (4) both absent 
4 66 (75) absent outer 
5 11 (52) absent inner 
6 100 (88) both absent 


12 (11) absent outer 
14 (78) both absent 
12 (86) both absent 

2 (14) absent outer 


31 (24) outer doublets disarranged 
4 (3) outer doublets cxtra tubules 


9 (20) outer doublets disarranged 
2 (4) outer doublets extra tubules 
2 (4) outer doublets single tubules 


24 (4) outer doublets extra tubules 
14 (2) outer doublets drsarranged 


4 (2) outer doublets extra tubules 
4 (2) compound cilia 


15 (36) outer doublets disarranged 
3 (7) central pair missing 
2 (5) compound cilia 


7 (3) outer doublets extra tubules 
7 (3) outer doublets disarranged 


1 (2) outer doublets disarranged 
2 (4) outer doublets extra tubules 
1 (2) outer doublets disarranged 





Case report 


A 6 year old boy (case 4) with a history of chronic 
productive cough and nasal discharge was referred 
for investigation. He had been born at full term after 
a normal delivery and a normal pregnancy and had 
weighed 3800 g. Nasal stuffiness and discharge were 
noted from the first day of life and had required 
treatment with an antibiotic during the first week. 
From 15 months of age he had required frequent 
courses of oral antibiotics for chest infections and he 
failed to thrive. His parents first noted hearing 
problems when they found that they had to shout in 
order to draw his attention. An older brother had 
died at the age of 10 years after cardiac surgery for 
complex congenital heart disease and situs inversus. 
He was thought to have had Kartagener’s syndrome, 
but had not undergone ciliary function testing A 
younger sister was asymptomatic. 

Examination showed a thin boy without finger 
clubbing. There was appreciable chest deformity 
(with pectus carinatum and bilateral Harrison’s 
sulci), inspiratory crackles at the left base, purulent 
nasal discharge, and bilateral serous otitis media. A 
chest radiograph showed cardiac and abdominal 
situs solitus and increased shadowing in the left 
lower lobe. Forced expiratory volume in one second 
and forced vital capacity were reduced, this sug- 
gested a mixed obstructive and restrictive ventila- 
tory defect. An ®Kr ventilation scan indicated 
reduced ventilation in the antertor,: lateral, and 
postenor basal segments of the left lower lobe and 


the medial segment of the right upper lobe. Sweat 
electrolyte secretion was normal. Haemophilus in- 
fluenzae and Streptococcus pneumoniae were cul- 
tured from a sputum sample. 

Ciliary function was examined in an epithelial 
brushing of the infenor nasal turbinate. Cilia 
seemed dyskinetic, moving stiffly and asynchron- 
ously with reduced amphtude and had a ciliary beat 
frequency of less than 10 Hz. Electron microscopy 
(fig 2) showed outer dynein arms to be absent from 


Inner arm 





Cilium with loss 
of outer arms 


© 


Fig2 (a) Electron micrograph (magnification x100 000) 
and (b) schematic drawing (courtesy of A Dewar) of 
transverse section of a cilium from case report showing 
mussing outer dynein arms. 
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75% >l the cilia counted, there were occasional 
extra tudules adjacent to che outer doublets (2%) 
and compound cia 2% After the diagnosis of 
pomary ciliary dyskiaesia he was treated with a 
ccurse af oral cefaclcr fer one month and started 
regula~ physiotherapy. Th2-e wes some improve- 
nent 1 ais condition notably a reduction of cough 
and spazm. 


Discussion 


Including tne three cases where no ciliated cells could 
be found we estimated zhe prevalence of abnormal 
cilāry Zuaction to be 13 out of 167 cases (11%). In 
the 146 children where the ciliar, beat frequency 
was greacer than 10 Hz the cilia invariably appeared 
to beat in a normal coordinated pattern. 

In Kertagener’s synd-ome 1t has been shown that, 
whie tae >ccasional petiert may be found with 
normal zilzry function and clcrastricture, there ıs a 
cleer relation between the ievel of reduction in 
cilizry beat frequency and the number of ultra- 
structural abnormalities resent, Most cases have 
a frequency below 10 H! with more than 50% of the 
dynam arns missing. Tests of cikary function in 
adits o“ten include mezsuremient of nasal mucocili- 
ary clearance by the saccharin test -n which a small 
particle of saccharin is placz behind the anterior 
border cf -ke inferior turbinate anc the time taken 
to perceive a sweet izste recorded This test, 
however, -equires conSderable cocperation from 
the zubject end, like others, we have found that the 
test is nct suitable for ch:ldrer under the age of 10 
years.” 

In a survey of this narcre it is not possible to be 
ceztein whether the funcional and structural ciliary 
defects seen represent the primary ciliary dyskinesia 
associated with Kartagen=7’s syadrome or are secon- 
dazy to the damaging effects cf either pathogenic or 
host factors.-7"!9 It is recogmsed that infection can 
cause transient dyskinezia, whica 15 more often 
associated with microt-tular abncrmalities than 
with loss >F cynein arms; this may return to normal 
with appropriate treatmert and time.’° Nine chil- 
dren were noted to have ciliary dyskinesia or 
abser.ce of c:liated cells in the presence of muco- 
purulent naterial. After teatment =x_had normal 
ciliary furcticn but three had persistent absence of 
ciliated cels This migat suil be a secondary 
phencmeron, although primary failure of ciliogenesis 
has been rezorted before and is possibly inherited in 
an autosomial recessive mamnes.° It was our obser- 
vatior, however, that many of the children with 
norma! ciizry function id mucorurulent nasal 
discherges. It 1s therefore prcbable that if ciliary 
function and scructure are a tered by infective agents 


tten not all pathogens have this effect. Alternatively, 
there may be mechanisms operating to protect cilia 
in those individuals with infection and normal cihary 
function that are absent in those with ciliary dys- 
kinesia. The anomalies of microtubular arrangement 
sen in those with missing dynein arms were 
intrequent and probably non-specific. Such appear- 
ances have occasionally been found in the cilia of 
normal individuals.!6 2 The seven children with 
abnormal ciliary function but normal ultrastructure 
depart from the usual pattern of ciliary dyskinesia. 
This finding has been documented in the past and 
magy represent a metabolic abnormality within the 
cil with no morphological counterpart.? 4 

Fourteen of the 18 children with abnormal ciliary 
furction, and all the children with abnormal ultra- 
structure or absence of ciliated cells, had symptoms 
Stactiag in the perinatal period (table 2). This 
finding would suggest that any child with chronic 
lower respiratory disease starting in the perinatal 
per.od should be investigated for ciliary dyskinesia. 
Whale most of the children with ciliary abnormalities 
were noted to have upper respiratory problems as 
wel this was not inevitable. It is important to make 
the diagnosis not only because of its implications 
regerding later male infertility, but also because 
more invasive investigations into other possible 
causes for the respiratory problem may be avoided. 
In the United Kingdom there are currently only one 
or twa centres with facilities for investigating ciliary 
function and ultrastructure. This study would sug- 
gest that ciliary dyskinesia is not that uncommon in 
chilcren with unexplained chronic respiratory disease 
and that wider facilities should be available for 
investigating suspected cases. Although there is no 
specc treatment for the condition, supportive 
management with regular physiotherapy and use of 
antitiotics may prevent or delay the onset of 
bronchiectasis. 


This work was supported by the National Fund for Research into 
CnppLng Diseases (Action Research for the Cnppled Child) 
RMB s suported by a grant from the Cystic Fibrosis Research 
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Tubular dysfunction and microalbuminuria in insulin 
dependent diabetes 


C WA_LTON,* H J BODANSKY,* J K WALES,’ M A FORBES,+ AND E H COOPER+ 


*Unive-sey Departmert of Medicine, The General Infirmcry, Leeds, and t Department of Cancer Research, 
Unaverzit of Leeds 


suluMAR: The nature of microproteinuria in the eerly years of insulin-dependent diabetes was 
inves-izgated in a cress secticnal study of 80 children with insulin-dependent diabetes and 40 
normal children. Urmary excretion of three low melecular weight proteins: a-1-microglobulin, 
B-2-microglobulin and x light chains was used as an imdex of proximal renal tubular function. The 
first urine samples of the morning were collectec and excretion of proteins measured was 
expressed as ratio of frotzin to creatinine. There wes a strong correlation between excretion of 
a-l-microglobulin anc » light chains and their excretion was significantly higher in diabetic 
chidren indicating decreased proximal tubular reabsorbtion. The excretion of B-2-microglobulin 
was found to be an ursatisfactory index of proximal tubular function. Urinary albumin excretion 
was nct significantly raised in diabetic children and did not correlate with urinary a-l- 
microgiobulin or x lizat chain excretion. Glycaemic control might influence proximal tubular 
function as both urinary glucose concentration and glycosylated haemoglobin showed correla- 


tiors w:tt urinary a-l-microglobulin excretion and with urinary x light chain excretion. 


Proetinuiz results from iacreased glomerular filtra- 
tion or ix>aired tubular reabsorption. Interest in 
Micr>prote nuna in diabetes mellitus has focused 
meirly cr albumin excretion. The interest was 
aroused ov the finding itat m acults with insulin- 
dependent diabetes (IDDM) microalbuminuria 
(overniglt albumin excre"ion rate >30 ug/minute) 
subseque1-y progressed to persistent proteinuria 
detectabl2 with Albustix." 

Exretir of low moleanar weight proteins serves 
as ar inGex of proximal renal tubular function as 
proteins with molecular ~yeigt less than 40 000 are 
freely filtered by the gloreru!:s and more than 95% 
is then reabsorbed and cztabolised by the proximal 
tubule Tke view that the mucroproteinuna of 
diabetes 5 -clely of glomerular origin is based on 
observaticrs that B-2-micvog'doulin, a protein of 
molecular w2ight 11 800, :s excreted normally.” This 
is not upkeki, however. dy the results of analyses 
using sodir dodecyl sukchate polyacrylamide gel 
electrophcres:s of urinary proteins. which have 
disclosed patterns consisrent with tubular pro- 
teinuria.? | Furthermore, Teppo and Groop have 
reported increased excretion of the x light chains of 
immunoglobi.in (molecuar weight 23 000, dimer 
46 000) in acults with IDDM.* 


Accordingly we decided to investigate proximal 
renal tubular function in patients with diabetes by 
measuring excretion of three proteins with low 
molecular weight: a-l-microglobulin (molecular 
weight 31000), 8-2-microglobulin, and x light 
chains The study was carried out in children with 
IDDM 50 that the confounding vanables that are 
found m many adult diabetics, who are often 
recemvinz concomitant drug treatment and where 
there is the possibility of other diseases, could be 
excluded. This approach also examined the prospect 
that the assays might prove sensitive markers of 
abnormal renal function in diabetes, preceding the 
appearance of microalbuminuria. 


Patieits and methods 


Eighty children with IDDM (40 boys and 40 girls) 
seen consecutively at diabetic clinics in Leeds and 
Hudcersfield and a control group of 40 normal 
childsen (19 boys and 21 girls) who were not 
attending hospital and who had no family history of 
diabezes ın a first degree relative, took part in the 
study All children were less than 16 years old, with 
a mean (SD) age of 10-5 (3-5) years for children 
with IDDM and 9-2 (3-3) years for children in the 
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control group. The mean (SD) duration of diabetes 
was 3-8 (2:9) years. None of the children had 
symptoms of urinary tract infection. 

The first urine samples of the morning were 
collected prospectively from all subjects and stored 
at —20° with 0-1% sodium azide as preservative. 
Uninary protein concentrations were measured and 
expressed as ratio to urinary creatinine concentra- 
tion. The first urine samples of the morning were 
preferred to timed overnight collections because in 
children urinary albumin:creatinine ratios in these 
morning samples do not change with age.® In 
contrast, albumin excretion rates increase with age 
and correlate with height, weight, and surface area.’ 
In this paper we use the term urinary excretion of a 
protein to indicate the ratio of concentration of that 
protein to creatinine in the first urine sample of the 
morning. 

The concentrations of a-1-microglobulin were 
measured by radial immunodiffusion® using an 
antiserum and standards supplied by Behringwerke 
Ag (Marburg, Lahn, West Germany). The concen- 
trations of x light chains were measured by radial 
immunodiffusion using an antiserum against pooled 
free x light chains and standards supplied by the 
Department of Immunology, University of Birming- 
ham. The standards used are prepared from pooled 
x Bence Jones protein and the results are expressed 
as muilliuntts (mU) where one mU is equivalent to 
one milligram of standard. Millunits are used 
because free light chains vary in their degree of 
polymerisation and antigenicity. Radioimmuno- 
assays were used to measure concentrations of 
albumin (Pharmacia, Albumin RIA 100) and ß-2- 
microglobulin (Pharmacia, Bam RIA 100); ß-2- 
microglobulin is degraded at pH <6-0 and was 
therefore only measured in urine samples of 
pH 26-0 The lunit of sensitivity of the assays were 
respectively: a-1-microglobulin, 1 mg/l; x light 
chains, 10 mU/I; albumin, 0-8 mg/l; and B-2-micro- 
globulin, 0-2 mg/l. Interassay coefficients of varia- 
tion were respectively: a-1-microglobulin, 6-8%; 
x light chains, 13%; albumin, 8-9%; and 6-2- 
microglobulin, 11%. Creatinine was measured by 
the Jaffe reaction and glucose by an autoanalyser 
using a glucose oxidase method. Venous blood 
samples collected within 24 hours of collection of 
urine samples were assayed for glycosylated haemo- 
globin by isoelectric focusing.’ Statistical analysis 
was performed using the Mann-Whitney U test and 
Spearman Rank Correlation test and a two tailed 
value was taken for estimates of p. Values are 
expressed as median (range). 


Results 
Urinary excretion of a-1-microglobulin and x light 


chains was significantly mgher in children with 
IDDM compared with normal children (figs 1 and 2). 
Median urinary a-1-microglobulin:creatinine ratio 
was 0-57 (0-11-1-92) mg/mmol in children with 
IDDM and 0-23 (0:11-0-90) mg/mmol in normal 
children (p<0-0002). Median urinary x light chain: 
creatinine ratio was 2-4 (0-4-7-4) mU/mmol in 
children with IDDM and 1-3 (0-6-4-8) mU/mmol in 
normal children (p<0-0002). In contrast there was 
no significant difference in urinary albumin excre- 
tion (fig 3); urinary albumin:creatinine ratios were 
0-89 (0-06-6-85) mg/mmol for children with IDDM 
and 0-82 (0-11-3-67) mg/mmol for normal children. 
Twenty six urine samples from diabetic children and 
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Fig1 Urinary a-1-microglobulin excretion (mgimmol 
creatinine) in 80 children with insulin-dependent diabetes 


` (closed circles) and 40 normal children (open circles). Bars 


indicate median values. 
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Fig2 0 Urinery x light chain exzcetica (mUimmo™ 
creanniie) u 80 children with Mzuln-dependent diabetes 
(closed zireles, and 40 normal cFaldten (oper: circles) Bars 
indicate med an values 


11 ume samples from nermal children were of 
pH 26-0. Detectable concentrations of (2-micro- 
globuli werz present only m fire of 26 urnes from 
the diebetiz and in one o7 11 uznes “rom normal 
childrea. 

There was a highly significant correlation between 
urinary excretion of a-i-mcrog obulin and urinary 
excretion cf x light chains in both children with 
IDDM (1,=0-68, p<0-0002: acd normal children 


(t,=0-78, p<0-0002) Urinary albumin excretion did 
not ccrrelate significantly with urinary excretion of 
o-1-microglobulin or x light chains either in normal 
or diabetic children. 

In children with IDDM the glycosylated haemo- 
globin correlated with urinary excretion of a-1- 
microglobulin (1,=0-34, p<0-0005, fig 4), x light 
chains (r,=0-27, p<0-05, fig 5), and albumin 
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Fig3 Urinary albumin excretion (mg/mmol creatinine) in 
89 children vith insulin-dependent diabetes (closed circles) 
and 40 normal children (open circles). Bars indicate medtan 
values 
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(r,=U-27, p<0-05). Unmary glucose concentration 
m children with IDDM correlated with urinary 
excretion of a-1-microglobulin (1,=0-52, p<0-0002, 
fig 6), and x light chains (r,=0-51, p<0-0002, fig 7), 
but not with urinary albumin excretion. 

Neither age nor duration of diabetes correlated 
with urinary excretion of a-1-microglobulin, x light 
chains, or albumin in children with IDDM In 
normal children there was a trend towards a 
negative correlation of age with urinary excretion of 
x light chains (r,=—0-34, p=0-06) and age with 
urinary excretion of a-1-microglobulin (r,=—0-31, 
p=0-10). There were no significant differences 
between boys and girls in urmary excretion of 
albumin, a-1-microglobulin, or x light chains either 
in children with IDDM or in normal children 
(table) 
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Fig4 Scatter diagram of urmary a-l-microglobulin 
excretion (loganthmically transformed to compensate for 
positively skewed distribution) and glycosylated 
haemoglobin ın diabetic children. 
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Fig5 Scatter diagram of urinary x light chain excretion 
(logarithmically transformed to compensate for positively 
skewed distribution) and glycosylated haemoglobin wn 
diabetic children 
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Fig6 Scatter diagram of logarithmically transformed data 
for urinary a-1-microglobulin excretion and urinary glucose 
concentration in diabetic children. 
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Fig7 Scatter diagram of logarithmically t ansformed data 
for urinary x light chain excretion and urinary glucose 
concentration in diabetic children. 


Discussion 


Children with IDDM have a significantly raised 
urinary excretion of o-1-microglobulin and x light 
chains without a significant mse m albumin ex- 
cretion, which indicates impaired tubular reab- 
sorbtion of low molecular weight proteins. There 
was a strong correlation between urinary excretion 
of a-1-microglobulin and x hght chains in both the 
normal and diabetic children but neither correlated 
with urinary albumin excretion. This is consistent 
with the expected renal handling of a-1-micro- 
globulin and x light chains as proteins that are freely 
filtered by the glomerulus and greater than 95% 
reabsorbed and catabolised by the proximal tubule. 

Previous studies of proximal renal tubular func- 
tion in diabetes have used urinary excretion of B-2- 
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Tatle Unnary excreicr of dlman, o-1-micioglobulin, and x Eght chains in children with insulin-dependent diabetes and 


& norral children 














Dxabetc children Normal children 
Boys Girls Boys v Boys Girls Boys v 
(1n=40) (n=40) ale (n=19) (n=21) girls 
élbum n 
(mg nnol creatinine) 
Median 081 097 ES 0-57 100 NS 
Range 0 -2-6-85 0 06-5-39 0-11-1-40 0 21-3-67 
u-1-microglobulin 
(mg/mmol creatinine) 
Median 0 €0* 0-55* rs 0 26 023 NS 
Range 0 23-1-70 0-11-1-92 0 140-90 0-11-0 68 
x light chains 
{mU/nmol creatinine) 
Median 226 2-43" NS 147 124 NS 
Range J 68-7 35 0-36-5 54 0 57-4 75 0 57-3-39 





"p=<0.0002 compared witk sormal hildren of same sex. 
WS=No: significant, two tated p05. 


macroglobulin as an mdex of proximal tubular 
fiinction. Normal unrery 2xcretion of B-2-micro- 
gicbulia in adult diabetics aas been reported in 
sereral studies. !'™”? Paring € al,” however, found 
taised arinary excretion of 32-microglobulin when 
metabclk control of diabstes was poor and 
Chrisciensen et al shcwed a fall in its excretion 
during control of glycaemiz by an intravenous 
msalın infusion. Elf: et cl reported a raised 
excreticr. of B-2-microz-obulia in 67 children with 
IDDM * Miltenyi et cl found a raised urmary 
excreticn of B-2-microsbobulia in 11 children with 
diasetic ketoacidosis, bat afte 1) days its excretion 
was no longer significantly rasad compared with 
erter 13 children with well cortrolled diabetes or 18 
nor-diavetic children.” Part of the discrepancy 
betveer the results of ti2se st adies might be due to 
th2 proderties of B-2-sacreg>bulin. Degradation 
occurs r. vitro at pë <6(C We confined our 
radioimmunoassay estimation of 8-2-microglobulin, 
howeve1, to urines of FH >5-) but found measur- 
able quentities of B-2-mizreglcbulin in only five of 
26 ciabetic samples. The 1s m keeping with Teppo 
and Groop who found tat adlt msulin-dependent 
dietetics with normal winar: elbumin excretion 
have increased excretion or x+ light chains despite 
normal excretion of B-2—nicroglcbulin.> Therefore 
f-Z-microglobulin might be an insensitive indicator 
of >roximal tubular reabscptive function in 
diab=tes. 

There are few low crolecwwar weight proteins 
othe: than B-2-microglosulin whose excretion has 
been studied as an index of tubular function in 
diabetes. The excretion Cfenzymes, however, which 
are present in the renal -ubular cells but are not in 


the glomerular filtrate has been investigated. Excre- 
tior of N-acetyl-B-D-glucosaminidase (NAG) a lyso- 
somal enzyme, is increased in IDDM.” In children 
witt IDDM unnary leucine aminopeptidase (a 
brush border enzyme) and unnary NAG activities 
werz higher in diabetic children, even when well 
controlled, than in non-diabetic children.!¢ 

Tze possibility of a relation between poor 
glyczemic control and impaired tubular reabsorp- 
tion :s raised by the weak but significant correlation 
of azlycosylated haemoglobin and the stronger 
corrzlation of urinary glucose, with both urinary 
excretion of a-1-microglobulin and » light chains. 
Suck a relation would be consistent with experi- 
menal evidence In the rat kidney increases in 
urinery flow rate reduce tubular protein reabsorp- 
tion™: :n man a similar effect might result from the 
osmctic diuresis associated with hyperglycaemia. In 
children with IDDM glycosuria is associated with 
alterations in the tubular transport of sodium, 
calcium, and phosphate’? and might directly alter 
the. _ransport of other substances. It ıs clearly 
possidle, however, that the relation between urinary 
gluccse and tubular protein reabsorption 1s one of 
effec rather than cause, a defect in tubular 
reabsorption accounting for part of the glycosuria as 
well zs the loss of low molecular weight proteins in 
urine 

Pathological changes jn the proximal convoluted 
tubule consisting of glycogen-containing vacuoles 
(Armanzi-Ebstein change) have long been known to 
occur 1n diabetes.” Impaired tubular reabsorption 
of lov molecular weight proteins in children with 
IDDM, but without evidence of microalbuminuria, 
indicates that proximal renal tubular function may 
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be one of the earliest detectable abnormalities of 
renal function in IDDM. Its relation to other early 
functional changes in the diabetic kidney, such as 
mecreased glomerular filtration, is unknown, and it 
will require prospective longitudinal studies for 
proper evaluation. 


We are grateful to Drs JMH Buckler, WI Forsyth, WT Houlsby, 
JM Littlewood, MA Sills, and Professor RW Smuthells for allowing 
us to study diabetic children under therr care, Professor ICM 
MacLennan for supplying antiserum and standards for the assays of 
the x light chains; Mr MH Stickland for performing the assays for 
glycosylated haemoglobin, Miss J Whittaker for help with the 
glucose measurements, and Mrs KM Ely for secretarial help 
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Depletion of trace elements and acute ocular toxicity 
induced bv desferrioxamine in patients with 
thalassaemia 
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SUMMARY High doses of intravenous desferrioxamine infused over a short period of time induce 
a large faecal and urimary iron excretion but also produce retinal abnormalities that are 
characterised by deceased amplitude on electroretinography and defective dark adaptation. This 
r2zimen also results -n high faecal ion, zinc, and copper excretion, and reduced granulocyte zinc 
c>acentrations and alkaline phospt atase activity. The retinal abnormalities may be related to the 
zre and copper deficiency and/or ron depletion ‘per se’ which interferes negatively with critical 


iten dependent enz-mes. 


Sutcutaneous infusion 3f desferrioxamine is the 
mst efficient method for reducing the iron burden 
in patients with thalassaemia major who are trans- 
fusion dependent.!® The daily mfusion of 40- 
60 mg/kg over 12 hours “cr siz day sa week is usually 
su-fcient to obtain iror balance '+ Because some 
patiznts fail to comply aith this regimen the addi- 
tional administration of Earge doses by intravenous 
infusion has been proposa High doses of desferri- 
oxamine, either by intravenous or subcutaneous 
administration, however, ma~ result in optic neuro- 
patky or high frequency censozineural bearing loss. 
or both.’ ? Likewise, in rabtits anaesttetised with 
uretaane, the intravenovs infusion cf large doses of 
desferrioxamine produced a reversible seduction 1 in 
the amplitude of the electroretinogram.? Toxic 
coxcentrations are probetly r2acheda wh=n the dose 
of d2sferroxamine admimstered is disproportion- 
ately high :n relation to the ar-ount cf ircn available 
for chelation. In these ccudi-1ons desfernoxamine 
mar elais critical trace elements such as copper 
and zinc, the depletion of tese elements may be 
res=cnsible for the neurożoxiz effect of the drug. 
In this study we monitored the devebpment of 
ocu-at abnormalities anc poss:ble zinc or copper 
derf-etion, or both, in a grctp of patients with 
tha_assaemia major who were chzlated with des- 
ferricxamire by a combiaaticna of tradit onal daily 
subzutaneous infusion erd monthly intravenous 
administration of large dd3es >2cause of failure to 


comply with the regimen of subcutaneous adminis- 
tration. 


Patients and methods 


Fifteen children, aged from 9 to 16 years, with 
transfusion dependent thalassaemia major and 
moderate iron overload (serum ferritin concentra- 
tions from 1100 to 2000 ug/l), because of low 
compliance with daily infusion of subcutaneous 
desfernoxamine, were treated by a combination of 
traditional daily subcutaneous infusion and monthly 
intravenous administration of very large doses 
accordirg to a previously published scheme.'' Each 
patient was treated for 10 consecutive months but 
the balance study (see later) was carried out only 
once. 

The cose of desferrioxamine for subcutaneous 
infusion was 40-60 mg/kg over a period of 12 hours 
each might for six days a week. The intravenous 
infusion was given over a period of 24 hours at the 
dosage of 10-12 g (200-450 mg/kg) dissolved in 
750 ml cf 5% glucose solution. Urinary and faecal 
iron concentrations, zinc and copper excretion, 
serum zinc pattern, leukocyte zinc concentrations, 
and alkaline phosphatase activities were analysed 
only once, as detailed later, before and after 
the infusion of intravenous desferrioxamine when 
we introduced the combination of both intravenous 
and subcutaneous administration 
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Ophthalmic evaluation was also carried out 
before and after the termination of the infusion, but 
this assessment was repeated from two to three 
times at times of successive intravenous infusion and 
again one, two, and three months after we inter- 
rupted the intravenous infusions while continumg 
the subcutaneous administration. 


OPHTHALMOLOGIC ASSESSMENT 

The ophthalmic assessment included determina- 
tion of the best corrected visual acuity by standard 
methods, pupillary reaction, ocular motility, slit 
lamp examination for changes in the anterior 
segment, and visual field measurement on a cali- 
brated Goldman kinetic perimeter with light inten- 
sity regulated at 31-5 apostilb. A decrease above 
20% in the average peripheral extent of the field in 
at least two quadrants was considered abnormal. 
Adapted electroretinograms were obtained accord- 
ing to Babel’? with flashes of white light of constant 
colour range and intensity of 2 joule, 1 hertz/second 
at 30 cm from ocular plane (Pantops 200-Ferlux 
Instruments). The amplitudes of the response were 
considered abnormal when the value was decreased 
more than 20% from normal values (190 (SD15) pV). 
During dark adaptation, after a preliminary light 
adaptation, we noted the stage at which the ampli- 
tude of the slow scotopic positive wave (the scotopic 
components of the electroretinogram are mainly due 
to the activity of the rods in dark adaptation) 
reached that of the photopic component. This is 
referred to as the ‘transition phenomenon,’ which is 
a valuable sign for the judgment of the scotopic 
function. 


METABOLIC STUDIES 

In order to carry out copper, zinc, and iron balance 
studies each patient was admitted to the hospital for 
a week. With the aim of eliminating any residual 
effect of the subcutaneous infusion the day before 
admission the daily infusion of subcutaneous des- 
ferrioxamine was interrupted. While in the hospital 
the patients were on a stnct controlled diet con- 
taining roughly 8-10 mg/day iron, 0-1 mg copper/kg 
body weight, and 0-3-0-4 mg zinc/kg body weight. 
Diet and collection of the urme and stool were 
carefully controlled by nurses who were specifically 
instructed to avoid any faecal contamination with 
urine. Collection periods of stools were defined by. 
administering radio-opaque markers. 

Precautions against environmental contamination 
were taken for all diet, blood, urine, and stool 
collections and analyses. Specamens were stored 
only in plastic containers and only low mineral 
content water and ultra high purity reagents were 
used in sample and standards preparation; before 


use, all glassware and plastic containers were acid 
washed ın 1-0 N hydrochloric acid for 30 minutes 
and rinsed six times in deionised water. 

Blood samples from peripheral veins were col- 
lected with plastic syringes and stainless steel 
needles and put into plastic tubes. Serum and 
granulocyte zinc concentrations and granulocyte 
alkaline phosphatase activity were measured in 
samples taken before and at the end of the 
intravenous infusion as well as one month later. 

Basal iron, zinc, and copper excretion were 
evaluated in urine and faeces collected for three 
days before the infusion of desferrioxamine. The 
effect of this infusion was determined by measuring 
these elements in the urine and faeces collected on 
the day of the mfusion as well as three days after. 
Dunng this study period the subcutaneous mfusion 
was interrupted 

An aliquot of the preinfusion and postinfusion 
urinary pools was prepared and frozen for further 
analysis. The faeces were homogenised with a 
known amount of deionised water. An aliquot was 
removed and dried at 100°C overmght and then 
ashed in a muffle furnace at 550°C and left over- 
night. The resultant ash was dissolved with 10% 
hydrochlonc acid, transferred to a volumetric flask, 
and made up to volume with demineralised water. 

Serum, urinary, and faecal iron, zinc, and copper 
were determmed by atomic absorption (IL 551 
Spectrophotometer). Granulocyte alkaline phos- 
phatase activity was assayed with p-nitrophenyl- 
phosphate as substrate according to It-Koon and 
Moss.'* Granulocytes were separated from the 
other blood cells according to Boyum." The speci- 
mens used for the analysis contained a percentage of 
granulocytes varying from 90 to 100%. Statistical 
analysis was carried out by Student’s paired f test. 


Results 


OPHTHALMOLOGIC EVALUATION 

Visual acuity and average field size were normal in 
all subjects. No isolated field defect (scotomata) or 
enlargement of the blind spot were detected. 
Fundoscopy showed no pigment abnormalities, 
focal lesions, macular oedema, or unusual vascular 
patterns. In three patients the electroretinograms 
showed a decreased amplitude before and at the 
send of the desferrioxamine infusions as well as at 
follow up examinations carried out at one, two, and 
three months later. Seven patients, who had a 
normal electroretinogram before the infusion, 
showed a decreased amplitude at the evaluation 
carried out when the infusion was terminated. The 
same pattern was recorded at least twice at each 
successive infusion. In these subjects a normal 
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eleztroretıinogram was seen at follow up examina- 
ticn after the termination of intravenous treatment 
(fiz 1). 

-n the three patients with permanent abnormali- 
tie: shown on their electroretinograms and in six out 
of zhe seven with the transient effects we noted 
wh=n control measurements were taken immedi- 
ate.y after infusion of intravenous desferrioxamine a 
‘trensition phenomenon’ appeared after 14 to 18 
mucutes in the dark. In our age matched controls 
this phenomenon occurred from a minimum of 8 to a 
mazimum of 10 minutes. The remaining five 
pat:ents did not show any abnormalities of their 
electroretinograms. 


MET3BOLIC STUDIES 
Fig 2 shows the effect of the mtravenous infusion of 
desferrioxamine on serum zinc concentrations. The 
patiznts were divided mto three groups: those with 
no retinal abnormalities, those who showed a 
decreased amplitude on an electoretinogram after 
infuzion of desferrioxamine, and those with per- 
manent abnormalities shown on an electroretino- 
gram. During the 24 hours of the infusion all serum 
zinc concentrations fell to within the normal ranges 
(84-2 (SD 12) pg% (12-9 (1-8) umol/)). During this 
pericd fluctuations in zinc concentrations occurred 
with peak concentrations in the morning and the 
lowest concentrations in the afternoon. No signifi- 
cant differences in the zinc concentrations or the 
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Fig2 Effect cf intravenous u f sior of desfernoxamune on serum zinc concentrations. Patents with normal amplitude on 
electrorstinography (@); patern with transitory decreased amplitude (t ); and patients with persistent decreased amplitude 
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Depletion of trace elements and acute ocular toxicity in patients with thalassaemia 253 


zinc pattern were observed between the three 
groups of subjects vestigated 

The effects of desferrioxamine infusion on iron, 
zinc, and copper excretion are summarised in fig 3. 
After infusion of desferrioxamine there was a 
significant (p<0-001) increase of mean unnary and 
faecal iron excretion On average 45% of the iron 
was eliminated through the urine and 55% with the 
stools. After the infusion, faecal and unnary zinc 
and copper excretion were also significantly in- 
creased (p<0-001 and <0-05, respectively). Con- 
sidering all the patients together no significant 
correlation was observed between zinc and iron 
elimination both ın faeces and urine. 

If the patients were divided according to the 
abnormalities shown on their  electroretino- 
grams—that is, the first group without abnormali- 
ties, the second group with transitory alterations 
after intravenous infusion, and the third group with 
permanent abnormalitres— it can be seen that the 
second group of patients had significantly (p<0-05) 
higher mean urinary zinc elimination compared with 
the first group; there were no differences observed 
in iron and copper elimination. Mean faecal excre- 
tions of all the three trace elements were signifi- 
cantly higher in the second group (p<0-001 for iron 























and zinc; p<0-01 for copper) than ın the first group 
(p<0-01). In the second group there was an inverse 
correlation between total zinc and iron elimination, 
this, however, did not reach significance. Those 
subjects who had persistent abnormalities on their 
electroretinograms had less iron, copper, and zinc 
excretion both ın unne and faeces when compared 
with the other two groups. 

In all patients granulocyte zinc content and 


Table Effect of intravenous infusion of desferrioxamine 
on zinc concentrations and alkaline phosphatase activity in 
granulocytes 





Zmc Alkalıne phosphatase 
(umolig activity 
protein) (uMiminutelg protein) 





Patients with thalassaemia 


Basal* 6 53 (1 83) 20 (8-21) 
At the end of the 
infusiont —4-86 (1 8) —15-23 (9 15) 
1 month after 
infusion* 0 41 (2-27) 236 (14-5) 
ntrols 
6-92 (1-75) 23 (38) 





*Results are mean (SEM) 
tResults are mean differences from the basal value (standard errors 
of the differences) 
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Fig3 Effect of intravenous infusion of desferrroxamıne on iron, copper, and zinc excretion. Patients without abnormalities 
on electroretinography (@); patients with transuory alterations (A); patients with permanent abnormalines (K) Patents 
had baseline concentrations higher than normal because they had stopped subcutaneous administration of desferrioxamine 


only 24 hours previously 
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alkalire shosphatase ectivity were within the normal 
ranges at the outset cf the infusion and decreased 
signcicamtly (p<0-001) at the end, and thev 
tecumed *o normal values at the determination 
cacTiec ox: one month later (tatle 1). No significant 
ditfereaces were notec 3ectween the three groups. 


Discussion 


This stucy shows tha hiza dcses of intravenous 
de:ferr czamine mfused over a shor: period produce 
a reveriicle minor toxic effect on the retina, which 1s 
cherectersed by recused amplitude on adapted 
eleztronefinography and defective dark adaptation. 
Mare severe retinal or 2>tic nerve toxicity, or both, 
tha: consisted of night blindness. field defects, 
v:slal lass, loss of colour vision, and delayed visual 
evoked potential has teen detected after intra- 
vendors ar subcutaneous infusion of similar large 
dos2s of desferrioxamine for £ prolonged period.’ ® 
Follow up studies in some of these patients showed 
evicence of evolution towards the pigmentary 
degenzratba of the retina indicating toxicity at 
the evel of retinal pigment epithelium. '® 

Tae fluctuations in the seram zinc concentration 
that are seen during ints or. 97 desferrioxamine are 
protably not related to administration of the drug as 
they arz very similar to the daily variations in serum 
zinc comcentrations fcumd in normal subjects 
(circadiaa rhythm).!” 

In this investigation large doses of intravenous 
desferdosamine producec a consistent increase in 
won excceion as has beer found in previous 
studizs* ” tut resulted ab in increased elimination 
of zinc end copper. Intravemous desferrioxamine 
had mcre efect on the fzecal .oss of ron, zinc, and 
copp2r thaw it had on ti2ir azinary loss. We can 
exclude the possibilty tha this pattern may be due 
to urne contamination cf faeces during collection 
because duting the balance study the patients were 
in the hos3.-al and urine end feecal collections were 
carefully ccutrolled by = nurse who had been 
adequately instructed. Furthermore it 1s already 
known trom a study carriec out by Pippard et al that 
large dcses of desfernoxacnine result in an increase 
of faecal mon loss but havz little effect on umnary 
elirration.“® An inverse but not significant correla- 
tion betveer iron and zne excrztion was observed 
solely in thcte subjects wizh transient abnormalities 
on electroretinography. 

Increased copper and zin: excretion may be 
explained by assuming that tke rapid infusion of 
large coses o? desferrnioxamame left a certain amount 
of tae dng non-iron chelated and thus able to 
chelate these trace elemerts. Accordingly granulo- 
cyte alkc‘ime phosphatase activ.ty, which 1s one of 
the best mcicators of the zic content of the 


orgamsm!® decreased significantly after the infusion 
of cesferrioxamine. We cannot exclude, however, 
that at least partially, the decrease of leukocyte 
alkaline phosphatase activity may be caused by a 
possible interference of residual desferrioxamine in 
the assay of this zinc dependent enzyme. 

The depletion of iron, zinc, and copper may be 
related to the retinal abnormalities. Experi- 
mental and clinical evidence indicate the importance 
of zinc in the maintenance of normal visual 
function.’ ~ First of all the highest concentration of 
zinc and several zinc-containing enzymes are present 
in the retinal epithelium.” ? Zinc deficiency in rats 
produces accumulation of osmiophilic inclusion 
bodies containing vitamin A derivatives and degen- 
eration of the photoreceptors outer segments.”! 
Optic atrophy has been described in acquired zinc 
deficiency due to malabsorption as well as in 
acrodermatitis enteropathica.” Defective dark 
adaptation responsive to zinc treatment has been 
reported in sickle cell anaemia patients in whom 
leukocyte zinc concentration was low.'*2 Several 
drugs, notably  di-iodohydroxyquinoline and 
penicillamine, which produce toxic optic neuro- 
pathies are also potent metal chelators.” Abnor- 
malities of zinc metabolism have been described also 
in retinitis pigmentosa.”* There are several mechan- 
isms whereby zinc deficiency may produce del- 
etenous effects on the retinal pigment epithelium. 
Zinc by decreasing alcohol dehydrogenase enzyme 
activity may in turn produce an increased uptake of 
vitamin A.*! The resulting accumulation of retinal 
and its esters may cause release of lysosomal 
enzymes.”4 Zinc deficiency also enhances lipid 
peroxidation and impairs the metabolism of amino 
acids, nucleic acids, and proteins.!**! Although our 
data have not established a clear relation between 
zinc deficiency and ocular abnormalities, they 
suggest, however, that zinc depletion induced by 
desferrioxamine in the retinal pigment epithelium 
may have played a part in producing the transient 
abnormahties that we have seen on electroretino- 
graphy. 

Blake et al, who studied a patient with retinal” 
toxicity induced by desferrioxamine, also found 
abnormaiities in the loosely bound iron and copper 
content of the cerebrospinal fluid. Copper and 
iron complexes may stimulate an autocatalytic 
process of lipid peroxidation and might therefore be 
responsible for retinal abnormalities in patients 
treated with desferrioxamine.”® 

Desferrioxamine acts on a labile iron pool, which 
is presumably intermediate in the interchange of 
iron molecules between storage and transport 
forms.”’ Acute iron depletion of this pool may have 
a negative effect on the 1ron dependent enzymes and 


Depletion of trace elements and acute ocular toxicity in patients wih thalassaemia 255 


help cause the production of retinal anomalies We 
have excluded the possibility that ocular abnormali- 
ties in our patients were related to a diabetic or 
prediabetic condition via the disruption of the 
integnty of the blood-retinal barrier, as has been 
proposed, because none of our patients had a 
reduced glucose tolerance (data not shown). 

A limited number (three out of 15) of the patients 
investigated showed persistent abnormalities on 
electroretinography. Because it 1s difficult to assess 
the compliance to treatment we do not know 
whether these patients differed from those with 
transient abnormalities in the amount of desferti- 
oxamine they received by the daily subcutaneous 
infusion ın the years preceding the trial. Those 
patients with persistent abnormalities did not differ, 
however, from those with transient modifications in 
the serum ferritin concentrations, the zinc content, 
and alkaline phosphatase activity of leukocytes, but 
showed lower zinc and iron excretion after intra- 
venous infusion of desferrioxamine. This may 
indicate the presence of less on accumulation and a 
borderline zinc reserve, which may nevertheless 
result in defective function of those tissues, such as 
the retinal epithelium, which are most sensitive to 
zine depletion. 

In conclusion, administration of large doses of 
desferrioxamine by intravenous infusion are able to 
produce in iron overloaded thalassaemia patients a 
very large iron excretion but they also induce 
excretion of trace elements such as copper and zinc 
and cause transient ocular abnormalities. For those 
patients treated with this regimen ophthalmological 
evaluation is recommended for determining early 
retinal toxicity induced by desferrioxamine. Further 
Studies are needed in order to assess whether a 
reduction of the desferrioxamine dosage may avoid 
these toxic effects. 
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Arm fat anc muscle areas in infancy 


L SANN, M DURAND J PICARD, Y LASNE, ANC M BETHENOD 
Faarté Lyon-Nord and Hôpžtal Debrousse, Lyon, Francz 


SUNHMARY Growth of arm muscle, fat and water azeas were evaluated longitudinally in a 
prospective study in 81 infants from birth to the age of 22 months. The percentage of arm fat area 
v the cross sectional uper arm area increased at the age of 15 days with a peak at the age of 
6 mcnths while arm muscle crea increased progressivel ; throughout the year. As arm water area 
represented only 1% of cro3s sectional upper arm area. calculations of arm fat and muscle areas 
can >e carried out from measurements of mid arm circumference and tricipital skinfold at 
15 seconds. Percentiles are presented for the upper arn fat and muscle areas, which can be used 


as index “oz the infarts’ cutriticnal state. 


The evaluation of the nutritional state of infants is 
an im2ortant problem beceuse according to Merntt 
and Sasskird one third ot nfzq:s 1n hospital are at 
risk fom malnutrition ' Eecently anthropometric 
evaluations of the upper limb have become useful as 
indizators cf the nutntioaal ste of children and 
aduis It is assumed tuat the tnceps skinfold 
thiceness indicates the ca crie rese-ve and the arm 
size reflects the reserve cf prctzin >“ Gurney and 
Jelliffee po:nted out that the cross sectional arm 
areas represent better escimzetes of the relative 
contridutior of fat and muscle -o the total arm area 
than mid arm circumferemce aad triceps skinfold.* 
To cur knowledge there 5 no report of these arm 
areas. measured at birth andthen measured regularly 
throughout the first year cf lıfe. Therefore the first 
aim of this scudy was to repcrt these mid arm fat and 
muscle arezs from measurements collected pros- 
pectively in a populatior of 100 infants and to 
provide preliminary norm: for the autntional state 
of infents 

In neonates Thornton ef a showed that the 
dynesmic change of tricip-tal s<infold thickness is 
relatec to extracellular weter conent.’ It is not 
knowns to what extent these dynamiz changes could 
influerce the results of arm fet and muscle areas 
during infancy. The secorc aim of tkis study was 
therefore to look at this dyzamic change ın tricipital 
skinfołi thickness in orda- tc evaluate its mag- 
nituds 


Subjeccs and methods 


This >-ospective longitudimal study was designated 
for a -arget number of 100 infants born at the Centre 


Hospitalier Lucien Hussel of Vienne (Isère, France) 
between 2 January 1984 and 30 December 1985. The 
following conditions were required for inclusion into 
the szidy: parent’s informed acceptance and good 
compsehension of the French language and parents 
living within 20 km of the town. The neonates who 
were mcluded were born at full term with a birth 
weigt of more than 2500 g, an Apgar score >6 at 
5 mirwtes, and with no detectable malformation at 
clinical examination. Measurements were taken at 
birth (that ıs, before 3 days of age), and follow up 
meas-wements at 15 days (+three days); one month 
(+thne2 days); and at four, six, nine, and 12 months 
(+seven days). Unscheduled losses, however, 
occurz=d during the study mostly because of a 
refuse. to continue the study, or the family changed 
address, and the practical impossibility of keeping to 
the scheduled timing. Altogether 81 neonates were 
finally included in the study and 64 infants were 
measued at the age of 12 months. This sample had a 
large representation of families of high socio- 
econcniic state as 88% of the fathers belonged to the 
secon= or third category of the classification of 
Gouje-d et af—that is, civil servants, trained 
persomel, tradesmen, and farm owners. An analysis 
of diezary data showed that the proportion of breast 
fed irctants was 75% at birth, 59% at the age of 
15 davs, 45% at the age of one month, 30% at the 
age of 2 months, and 7% at the age of 4 and 
6 mors. The formula milks given were in agree- 
ment vith the recommendations of the European 
Society for Pediatric Gastroenterology and Nutrition 
(ESG3N) but at the age of 6 months 33% of the 
infant: were given their diet as half cream cows’ 
milk; zus increased 42% at the age of 12 months. 
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Additional mtake was not evaluated in each case 
with adequate precision. 

All measurements were collected in hospital or at 
home by one of us (MD). All upper arm measure- 
ments were done on the left side at exactly the mid 
distance between the acromion and the tip of 
olecranon. Weight was measured with a SECA-745 
A balance to the nearest 10 g. Length of body was 
determined with a SECA-somatometer to the 
nearest 0-5 cm. Head and mid arm circumferences 
were evaluated to the nearest mm using a plastic 
tape. All these measurements were done according 
to the methods of Sempé et al.’ Tricipital and 
scapular skinfold were measured with a Harpenden 
caliper using the technique of Brans et al.® Measure- 
ments to the nearest 0-1 mm were obtained exactly 
15 and 60 seconds after application of the caliper. 
The coefficient of variation of each measurement 
was lower than 5% with ranges between 1-5% for 
the mid arm circumference to 4-5% for the tncipital 
skinfold. 

The calculated items mcluded arm areas 
according to the equations given by Gurney and 
Jelliffee.* They assume that the upper arm is 
cylindrical ın form and that no variation occurs in 
humeral diameter Shght modifications of the equa- 
tions were introduced to allow consideration of the 
dynamic changes of tncipital skinfold: the timing of 
the measurement is not normally considered ın the 
equations but in the present study arm muscle area 
(AMA) was determined from the tricipital skinfold 
measured at 15 seconds (TSKF15), and the arm fat 
area (AFA) was calculated from the tricipital 
skinfold measured at 60 seconds (TSKF60). The 
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findings of Brans et aÊ and Thornton et af on the 
dynamic changes of tricipital skinfold showed that in 
neonates skinfold thickness compressibility or 
expressibility is intimately related to extracellular 
water content of the body. Therefore we estimated 
the arm water area (AWA) from the total area with 
the subtraction of AMA (measured from TSKF15) 
and of AFA (measured from TSKF60). 


Thus: Arm area: 
AA=MAC*7/4II 
Arm muscle area: 
AMA=(MAC~II TSKF15)7/411 


Arm fat area. 


AFA=AA—(MAC=IL TSKF60)? 
4]T 


Arm water area: 
AWA=AA-AMA-—AFA 
The results are all expressed in mm 


The results are expressed as mean (SD). Statis- 
tical comparisons were carried out using the test of 
Kruskal and Wallis. 


Results 


Anthropometric measurements are given in table 1. 
A significant difference between girls and boys was 
found for each measurement at each age with the 
exception of age 15 days and mid arm circumference 
from birth to 1 month of age. The results of tricipital 
skinfold at 60 seconds and the different arm areas 
are shown in table 2. The only significant difference 
between girls and boys was observed for arm muscle 


Table 1 Anthropometric data of the infants studied (mean (SD)) 











Age Sex Weight Length Head Mid arm 
(No) (g) of body errcumference circumference 
(cm) (cm) (cm) 
Neonate Boys (32) 3318 (334) 500 (13) 34-9 (1-2) 10-4 (07) 
Girls (49) 3110 (416) 49 2 (1 6) 34 1 (09) 102 (08) 
15 days Boys (25) 3665 (372) 51-7 (1-5) 363 (1 0) 107 (07) 
Giris (42) 3482 (431) 510 (18) 35-5 (1-0) 10 6 (0 8) 
1 month Boys (27) 4261 (352) 53-9 (1:3) 377 (08) 116 (07) 
Grris (46) 4008 (437) 529 (18) 36-9 (0-7) 11-3 (0-8) 
4 months Boys (30) 6890 (646) 63-4 (17) 42-6 (09) 143 (09) 
Girls (39) 6319 (724) 620 (24) 411 (08) 138 (L1) 
6 months Boys (27) 8036 (770) 67-6 (1 8) 43-3 (1 0) 15 0 (1 2) 
Girls (42) 7259 (834) 65-6 (2-4) 42 9 (1-0) 14 2 (10) 
9 months Boys (25) 9128 (716) 9 (19) 459 (1-1) 15-6 (10) 
Gurls (39) 8356 (874) 69 6 (2 4) 44 6 (1 2) 14-8 (1 0) 
12 months Boys (25) 10070 (960) 755 (22) 47401 157 (12) 
Girls (39) 9320 (963) 73-4 (2-5) 45 6 (1-0) 153 (09) 
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Table 2 Rerults of measurements riken throughout the study (mezn (SD)) 
Age Sex Trap tal Arm Arm Arm Arm Arm 
{No) sanj area muscle water fat fa 
taickres- at (mr?) area area area area 
6) seccrds (mm?) (mm?) (nm?) (%) 
{nm} 
Neonete Boys (32) 420 ¢-7) 864 (116) 543 (89) 150 (5-7) 205 (42) 237 (34) 
Girls (49) 415 (3) 835 (135) 517 (91) 177 (7-4) 200 (51) 237 (33) 
15 days Boys (25) 10 (3) 916 (129) 545 (91) 16 9 (5-7) 254 (52) 276 (3-7) 
Girls (42) 530 (3) 906 (138) 528 (91) 17-3 (75) 261 (55) 287 (38) 
1 morth Boys (27) 580 Œ) 1078 (138) 746 (95) 19 1 (8-8) 313 (61) 289 (37) 
Gids (46) €40 (F2) 1022 (143) 574 (96) 18-2 (8 2) 331 (72) 32 2 (43) 
4 mortis Boys (30) £90 Œ3) 1644 (212) 1047 (160 19-8 (6 6) 577 (100) 35 1 (4-4) 
Girls (39) &60 (3) 1522 (242) 962 (ITA 25-4 (11-0) 534 (110) 35 1 (5-0) 
6 months Boys (27) 5-50 CE3) 1804 (280) 1132 (193 23-7 (11 4) 647 (135) 35 9 (45) 
Gurls (42) $60 (1) 1613 (218) 977 (138 22 8 (10-0) 612 (150) 37 7 (6-1) 
9 mortis Boys (25) S-60 (4) 1942 (262) 1243 (208 22-6 (8 8) 676 (111) 34-9 (4 5) 
Gurls (39) $13 C1) 1741 (226) 1113 (163 18-8 (79) 610 (154) 34 8 (6-8) 
12 mcnchs Boys (25) $23 B) 1986 (318) 1300 (253 25 0 (10 5) 660 (112) 33-5 (4-0) 
Guts (39) $-70 Œl) 1872 (226) 1184 (165) 19 2 (8-0) 669 (157) 35 6 (6-4) 
1000 200G 
+ 
a £ 150C ie 
N E 7 
E b so 
g B 100 S 
5 £ 3 
# E 
< 
£ 50C 
E D 4 4 6 9 12 
Ag C ) Age (months) 


Fig 1 Evolucion of arm fat aec curing infancy (in 
percertle) 4ra-4A—AMA 4A = MAC 





area, which was greater + bcrs from the age of 
1 morh to § months of age. A sguficant increase of 
arm fat area was observed in each sex at the age of 
15 dzys with a peak at zhe age <= 6 months. 

At Durch and subsequea-ly tæ arm water area 
repres2nted only a minor past cr total arm area since 
it was only 1% of the arm rza. Therefore arm water 
area could be excluded cro the zalculations of both 
arm fet end arm muscle arza. The figures give the 
new equations with TSKI~5 ard show the results 
expressed ir percente. 


Fig 2 Evolution of arm muscle area in male infants (in 
percentde) _ (MAC~2TSKF}? 


Discussion 


The methodological problems of this investigation 
are typical of longitudinal studies.’ The variability of 
measurement was avoided as much as possible as all 
measurements were carried out by the same investi- 
gator tiroughout the study. Additional studies also 
showec that the population was very homogenous. '° 
In adction, the usual anthropometric measure- 
ments were very close to the reference curves of 
French children of Sempé et al” We therefore 


Arm musde area (mm?) 


4 6 9 
Age (months) 
Fig 3 Evolution of arm muscle area in female infants (in 
percentile). AMA= (MAC- ATER. 


believe that these preliminary results are fairly 
representative of French infants. 

The advantage of arm area over arm circum- 
ference and tricipital skinfold deserves some 
comments. Frisancho showed that these measure- 
ments do not estimate the Magnitude of the tissue 
changes in the upper arm !! This is due to the fact 
that for a given thickness of subcutaneous fat it takes 
more fat to cover a large limb than it does to cover a 
smaller limb. This is particularly ımportant during 
infancy when there is a fourfold increase in fat body 
store in the reference male infant dunng the first six 
months of Irfe:'* in male infants we showed a 50% 
mean increase in mid arm circumference, a 112% 
mean increase 1n tricipital skinfold, and the arm fat 
area increased threefold. Thus these results suggest 
that the arm fat area gives a more accurate evalua- 
tion of the evolution of the body fat accumulation; 
this finding is in agreement with the result showing 
that fat areas are systematically better estimators 
of weight of fat than skinfold thickness in children 
and adults.’ 

The equations for calculation, however, imply 
some assumptions such as the cylindrical form of the 
arm and the constant ratio of arm and humerus 
diameter Recently an investigation using computed 
tomography was applied to adults and led to 
corrected equations for arm muscle area.!* The 
relevance of these corrected equations is unknown 
in infants, and to evaluate the influence of skinfold 


thickness compressibility and the role of interstitial | 


water we introduced the dynamic change of tricipital 
skinfold in relation to total arm area. The present 
investigation shows that despite the large extra- 
cellular water component in young infants” changes 
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in tncipital skinfold and arm water area provide 
marginal information. As arm water area repre- 
sented only 1% of total arm area, we consider that it 
can be neglected in the evaluation of other arm 
areas and TSKF15 can be used ın the calculations. 
This suggests that in infants the difficult measure- 
ment at 60 seconds is not required. 

Walker and Hendricks recently stressed the 
utilisation of arm areas in the evaluation of the 
nutritional state of infants. To our knowledge 
there are only two publications concerning infants: 
the standard based on data collected in the Ten 
State Nutrition Survey in the United States? and the 
report of Martorell et al ın Guatemala’; none of 
these studies were longitudinal and neonates were 
not measured. In the North American investigation 
only two determinations were obtained during the 
first year of life. The Guatemalan children could not 
provide normal values as some of them were 
undernourished. 

The present results of measurements of arm areas 
are helpful in the evaluation of the nutritional state 
of infants. For example, an 8 month old slim looking 
boy with a weight of 6950 g, a mid arm circum- 
ference of 138 mm, and a tricipital skinfold of 6 mm 
would be at —1-5 SD for weight and mid arm 
circumference and at the 30th percentile for tri- 
cipital skinfold. If his arm fat area was 386 mm’, 
below the 5th percentile and suggesting depletion of 
calorie reserves, but his arm muscle area was 1129 
mm’, this would show an adequate protein reserve. 
In a 4 month old girl with weight at —3 SD (4500 g), 
and mid arm circumference at —3 SD (107 cm)}— 
tricipital skinfold of 6 mm was not suggestive of 
depleted fat reserve; however, an arm fat area of 
288 mm? was below the 5th percentile and so was the 
arm muscle area (623 mm’). A third example shows 
the evaluation of protein reserves: a 9 month old 
breast fed girl weighed 6500 g (—2 SD), had a 
tricipital skinfold of 11-4 mm, and an arm fat area of 
661 mm’, and they were around the 60th percentile; 
but despite a normal mid arm circumference of 
133 mm A 1 SD) the arm muscle area was low at 
747 mm? suggesting limited protein reserve. Thus 
measurements of arm areas are better indicators of 
fat and protein reserves than tricipital skinfold and 
mid arm circumference. In addition, measurements 
of the different arm areas can indicate whether it is 
the calorie or protein reserve that is involved in 
insufficient growth. Finally, as low measurements of 
arm areas are observed before inadequate weight 
gain they could help in the recognition and detection 
of marginal reserve depletion. 


We thank Doctor Morin and JF Blanc from the Centre Hospitalier 
de Vienne for their help and collaboration 
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Free Running Asthma Screening Test 


J N TSANAKAS, R D G MILNER, O M BANNISTER, AND A W BOON 
Department of Paediatrics, Sheffield University, and Children’s Hospital, Sheffield 


SUMMARY The free running asthma screening test (FRAST) was evaluated in 503 Sheffield 
schoolchildren aged 6 to 12 years and compared with responses to an asthma questionnaire. The 
FRAST measured peak expiratory flow rate (PEFR) before and at 1, 5, and 10 minutes after 
maximum voluntary running for at least 5 minutes in a standardised environment. A fall in PEFR 
of >15% in at least two postexercise readings was defined as abnormal. Six (1%) children did not 
do the test and 69 (14%) failed to complete it. Of these, 14 were known asthmatics, 18 were not 
testable, and 37 were normal when retested. There were 14 abnormal FRAST results among 412 
‘normal’ children who completed the test and 10 of these were subsequently diagnosed asthmatic. 
None of 14 children with an abnormal FRAST result had been identified as wheezy, chesty, or 
asthmatic in the questionnaire. In this sample there was, on average, one child in every school 
class with unrecognised exercise induced bronchospasm. The FRAST is an acceptable, feasible, 


and cost effective way of identifying such potential asthmatics at school. 


Screening tests for childhood asthma could improve 
the management of a condition that is currently 
underdiagnosed and undertreated.! ? Relatively few 
‘campaigns against asthma’ have been undertaken in 
children, however,>* mamly because no simple 
objective method for assessing wheezing illness in 
the community has been available. Screening for 
asthma by questionnaire may be informative but is 
inevitably subjective. Provocation tests using bron- 
choconstrictor drugs or formal exercise protocols 
are objective, but they are not feasible in a 
community setting. The free running test 1s gener- 
ally considered to be the most bronchoconstrictive 
of the various exercise challenges and is appropriate 
for field use.° 7 In the present study we have applied 
the free running test to a large sample of schoolchil- 
dren to determine its value as a screening test for 
wheezing illness in childhood and have compared 
the results with response to an asthma question- 
naire. 


Subjects and methods 


A standardised exercise test called the Free Running 
Asthma Screening Test (FRAST) was applied to a 
sample of schoolchildren aged 6 to 12 years over a 
six week period during the pollen season (April-May 
1985). The children and their parents were informed 
in advance about the nature, purpose, and date of 
the test. At the same time written parental consent 


was requested and a questionnaire seeking details of 
general health and with special reference to asthma 
and any other past or recent chest illness was 
completed. Roughly one week before the test the 
height of most of the children was measured by JNT 
at school using a Microtoise tape.® On the day of the 
test the children were taken, one class at a time, by 
bus to a hospital gymnasium where the ambient 
temperature was 16-20°C and the relative humidity 
was 37-44%.° The children were instructed not to 
exercise on the day of the test and to take their 
medications, if any, as usual. Children who did not 
have parental consent or who where unwilling to 
participate were excluded. 

In the FRAST the children were instructed to run 
as quickly as possible for six minutes.'° Peak flow 
(PEFR, best of three efforts) was recorded for each 
child by OMB using a Wright peak flow meter 
immediately before the test and at 1, 5, and 10 
minutes after the run. Heart rate during ranning was 
monitored in alternate children with a telemetric 
device whose characteristics have been described 
previously.'! All children monitored exceeded a 
rate of 170/minute. The children ran in groups of 
nine to 12 at a time and were observed and 
encouraged by a school teacher who recorded their 
running time. Children had to complete at least five 
minutes’ intense running to be acceptable. '* Those 
showing evidence of bronchoconstriction at the end 
of the run were closely observed by a doctor (JNT). 
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Brenchcspasm causing distress. which was severe or 
persisted sor more than 1C minutes, was treated with 
bronchodilators. An abisrmal respon-e to the 
FRAST was defined as a reduction in the postexer- 
cise p2ak Jow of more then 15% of the pre-exercise 
value on et least two occasions Children who failed 
to comple the FRAST and who were not 
asthrratic por had an obvious -eason (for example, 
incoo-dination) were asked to repect the test on 
another day 


Resulls 
ANALZSIS OF QUESTIONNA-FE 


Quesuionnaires were completed sa-isfactorily on all 


Tatle 1 Age, sex, and asth-ra stete of the 503 children 
asked to perticipate in the Frez Running Asthma 
Screering Test 








509 ckildren who made up the original sample. The 
question ‘Does your child ever wheeze?’ produced 
52 positive answers. Of these, 36 (7%) children were 
deemed to be asthmatic because they also answered 
‘yes’ to the question ‘Has your child wheezed during 
the last 12 months?,’ and reported that they had 
‘wheezy bronchitis,’ ‘asthma,’ or ‘chestiness.’ 


ANALYSIS OF FRAST 
The age and sex of the 509 children are shown in 
table _. Parental consent was refused in three cases 
and tkree children were absent on the test day (fig 
1). In che 503 tests performed, 69 children failed to 
compite the test of whom 14 were said to be 
asthmatic. In the remaining 55 failure to complete 
the test was explicable in 18 cases. Explanations 
included incoordination, ingrowing toe nails, arm in 
plaster, and wilful non-cooperation. When the 
remaizing 37 children were retested their FRAST 
was rormal. 

There were 22 children said to be asthmatic 


a tie SE ete: among the 434 who completed the FRAST. Of these 
f half had an abnormal response. Among the remain- 
Boyz ing 412 supposedly healthy children there were 14 
Total 2 B 46 49 37 64 9 abnormal FRAST tests. None of the 14 children 
Wah Stine orao j Zat with positive tests had had a recent upper respira- 
we tory tract infection. They had no symptoms but had 
V b a a k 7 2 n abnornal signs when screened. Retrospective ex- 
amination of the questionnaires of these 14 children 
509 
Invited 
503 
Participated 
434 69 
Comaleted FRAST Failed FRAST 
22 i 412 14 55 
Known asthmatic ‘Normal’ Known asthmatic 
4 11 3 14 18 37 
Normr.al Abnorma Norral Abnormal Not testable Second 
FRAST FRAST FRAST FRAST FRAST normal 


Fig1 Resvonse of the 509 schoolchildren vho-were mvited to perfor: the Free Running Asthma Screening Test (FRAST). 


confirmed that none had responded positively to 
asthma related questions, but three were reported as 
having had an allergy and two had relatives with 
asthma. The results of the 412 subjects were then 
analysed to determine how many tests would have 
been abnormal had a cut off point of 10% or 20% 
peak flow reduction been applied and the answers 
were 37 and 10, respectively 


ANALYSIS OF PEAK FLOW BEFORE FRAST 

In table 2 the mean PEFR of all 471 children whose 
height had also been measured is shown subdivided 
by sex and age. The linear regression equations 
relating PEFR to height (H) for (a) all children, (b) 
all children excluding asthmatics, and (c) all children 
excluding asthmatics and those with abnormal 
FRAST results were: 


(a) PEFR=4-1H-286 (n=471, r=0-73) 
(b) PEFR=4-1H-291 (n=435, r=0-73) 
(c) PEFR=4-1H—-296 (n=421, r=0-73). 


Using equation (a) the predicted PEFR for each 
child was calculated and then the actual PEFR was 
converted to a standard deviation score using the 
relevant PEFR standard deviation for age and sex. 
The mean standard deviation scores for all 471 
children did not differ significantly from 0 (fig 2) and 
more importantly neither did the mean (SD) stan- 
dard deviation score of the asthmatic children: 
—0:25 (0-96) nor that of the children with abnormal 
FRAST: +0-12 (1-04). 


ANALYSIS OF PEAK FLOW AFTER FRAST 

Detailed analysis of the postexercise PEFR in the 14 
children with abnormal FRAST results showed that 
all had an abnormally low PEFR at 5 and 10 minutes 
but only five were abnormal 1 minute after exercise. 
Three required nebulised bronchodilator treatment 
between 5 and 10 minutes and eight more were given 
bronchodilators by inhaler after 10 minutes There- 
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fore all these children would have been identified on 
either a5 or a 10 minute PEFR alone Ten of the 412 
normal children, however, had an abnormal PEFR 
at 5 minutes and three others were abnormal at 10 
minutes. 


Free Running Asthma Screening Test 





-2.6 
Peak expiratory flow rate standard deviation scores 


-18 =1.0 0 +14.0 +1.8 


Fig2 Dustribution of peak expiratory flow rate results of 
471 Sheffield children aged 6 to 12 years expressed as 
standard deviation scores Children with an abnormal Free 
Running Asthma Screening Test response are indicated by 
black areas and known asthmatics by hatched areas 


Table 2 Mean (SD) height and peak expiratory flow rate (PEFR) of 471 of the children who completed the Free 
Running Asthma Screening Test subdivided by age and sex 








Age (years) 
6 7 8 9 10 ul 12 
Boys 
(n=12) (n=54) (n=44) (n=47) (n=37) (n=66) (n=8) 
Height (cm) 121-1 (60) 124-5 (60) 1283 (5-8) 1344 (61) 142-1 (5 4) 1448 (7 1) 1523 (9-4) 
PEFR (1 minute) 207 5 (37-0) 221 3 (44 0) 224 5 (42 0) 271 1 (49-7) 299-3 (45-9) 307 9 (55-3) 338-7 (67 8) 
Girls 
(n=7) (n=26) (n=44) (n=30) (n=27) (n=59) (n=10) 
Height (cm) 120-0 (5-4) 1236 (74) 1283 (69) 1325 (4-8) 1419 (56) 1447 (63) 1532 (6 4) 
PEFR (1 mmute) 199 2 (32 3) 218-2 (36 0) 231-1 (38 3) 240 0 (43-0) 311:8 (47 7) 308 8 (47-7) 355 0 (52 7) 
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Discussion 


Therzis a nzed to identify children who may suffer 
from asthma but not knowir. Most known asthmatic 
children heve exercise mdaced 3ronchospasm” and 
for this reason we studied the feasibility of screening 
children a: school for exercise induced broncho- 
spasm as < marker of chi chocd asthma and com- 
pared this with response tc a parental questionnaire 
that has Deen shown previously to have good 
diagncstic prezision.? The FRAST was created as a 
standerdised test that can 92 performed in a normal 
school environment and wLich as a good chance of 
detecting inrecognised a: thmé. 

In che present study -be parents and school- 
teachers coop2rated enthwsias-cally even though a 
naticral teaching dispute wes in progress at the 
time. The drop out rate beDre zhe test was very low 
(1%). To ensure a standa-d environmert all tests 
were perf-med in a hostal gymnasium, which 
meant busing the children to and from szhool, but 
there .s nc reason why the test should not zake place 
ın the school gymnasium or assembly hall. The 
apperatus req.ured is mad=st and only a cbck tumer, 
a pea< ficw meter, mouth pieces, anc facilities for 
giving brorckodilator treatment are needed. Not 
fewer than three adults w2-e present when the tests 
were performed: a schoo! ceacher, physiotherapist, 
and a dcec:cr, and our experierce indicates that this 
is the mimintum needed to screen ethically and 
accurately . 

The partern of free ramping used in tte FRAST 
ensured a high sustained submaximal workload as 
judged by heart rate moj toring in 240 of the 503 
childsen zest2d.!' The children with reart rate 
moricors could not be d stingiished from the rest 
during exercise. The chote of 1, 5, and -0 minutes 
as the times for measuring PES R after exercise was 
basec om previous wor<!4 Examination of the 
results re-rosdectively showed that the discriminat- 
ing power of the Dostexe-cise PEFR increased with 
time. The 1 minute PEFR result was useless in 
identify-nz children with 2xercise induced broncho- 
spasm whereas the 5 and 10 minute PEFR results 
were bcth subnormal in every case. If the 5 minute 
PEFR result had been used alone, however, there 
would have teen a 42% fase posit-ve rat2 and if the 
10 minute PEFR result aad teen used clone there 
would heve been a 18% false positive rate. Fur- 
thermore same of the previously urrecognised 
asthnatic children deterorated betweem 5 and 10 
minctes after exercise. Thrze needec nebulised 
branchociator treatmert before 10 minutes and 
eight mote required brouchocilator by iahaler after 
10 minuzes. For these -easons it is prudent to 
measures FESR © and i€ nirves after exercise but 


not at 1 minute, and it is essential that appropriate 
medical support is present. 

The 503 children studied were subdivided on the 
basis «f completing the test, known asthma, and 
tesporse (fig 1). Asthmatics were included in the 
study group to avoid the potential of social stigma 
and to provide an indication of their quality of 
contre]. Only 11 of 36 asthmatics had a normal 
resporse, the remainder either completed the test 
and needed bronchodilator treatment or failed the 
test because of fear of bronchospasm. These results 
reflect the quality of medical management of known 
asthmz and do not indicate poor discriminatory 
power of the FRAST. Among the 467 non-asthmatic 
children, 37 needed a second test before being 
showr to be normal and 18 (4%) were not testable. 
Ali 14 (3%) children with an abnormal FRAST 
result were studied further with the consent of their 
parens and family doctor and as a result 10 were 
diagnosed as asthmatic and were given appropriate 
treatreent. 

The relation between pretest PEFR and height in 
this semole differs from that reported for a similar 
cohor- of Sheffield children studied recently.!* This 
may te because the present study was deliberately 
carried cut in the pollen season (April-May) where- 
as the earlier study took place in December. When 
the PEFR of the present subjects was converted 
to standard deviation scores using the earlier 
standards! the mean (SD) of the group was 
sigmfcantly less than 0: —0-35 (1-00) (p<0-001). 
The possibility that PEFR of normal children 
changes with seasons of the year could be tested by 
studymg a large cohort sequentially. 

An, screening test for asthma ts of necessity 
empirical and the FRAST shares with all other 
screening procedures the weakness that some unrec- 
ognised asthmatic child may have had a normal 
FRA&T response. The usefulness of the FRAST 
apprcach, however, 1s shown by the fact that, with 
the definition of abnormal chosen by us, 10 out of 14 
abnormal FRAST responders were subsequently 
diagnosed asthmatic. This produced a total of 46 
(9%) asthmatic children in the whole sample and 
our cuestionnaire identified only 78% of these, not 

96% as reported by others.? If the more modest 
defin_tion of abnormality, 10% fall in postexercise 
PEFR, had been used there would still only have 
been 37 children requiring further investigation to 
confiem or exclude asthma. The importance of 
FRAST 1s further shown by the fact that only one of 
the 14 children might have been predicted from an 
abnormal pretest PEFR result. 

If ur results are representative of schoolchildren 
in general, roughly one child in every class has an 
unrezognised exercise induced bronchospasm and 


deserves medical attention. We conclude that such 
children can be identified by the FRAST test, which 
can be carried out at any school with the coopera- 
tion of the teachers, school nurse, and school 
doctor. 


We are grateful to Mrs M Pickenng for technical help, to the 
Sheffield Asthma Society for financial support (OMB), and to 
staff, pupils, and their parents of the Hunters Bar First and Middle 
Schools and Marlcliffe School who cooperated in this study 


References 


1 Anderson HR, Cooper JS, Batley PA, Palmer JC Influence of 
morbidity illness label, and social, family and health service 
factors on drug treatment of childhood asthma Lancet 
1981 ;H:1030-2 

2 Speight AN, Lee D, Hey E Underdiagnosis and undertreat- 
ment of asthma m childhood Br Med J 1983,286:1253-5 

3 Colver AF Community campaign against asthma Arch Dis 
Child 1984;59:449-52 

+ Lee DA, Winslow NR, Speight AN, Hey EN Prevalence and 
spectrum of asthma in childhood Br Med J 1983,286:1256-8 

5 Anderson HR, Batley PA, Cooper JS, Palmer JC, West S 
Medical care of asthma and wheezing illness m children a 
community survey J Epidemiol Community Health 1983; 
34:180-6 

é Anderson S, Connolly N, Godfrey S Comparison of broncho- 


7 


9 


15 


Free Running Asthma Screening Test 265 
constriction mduced by cycling and running. Thorax 1971, 
26:396-401 

Shapiro G, Pierson W, Furukawa C, Bierman W A companson 
of the effectiveness of free running and treadmull exercise for 
assessing exercise-induced bronchospasm im clinical practice 
J Allergy Clin Immunol 1979,64:609-11 

Cameron N Instrumentation The measurement of human growth 
London and Sydney. Croom Helm, 1984:22 

Bundgaard AM Ingemann-Hansen T, Schmidt A Influence of 
temperature and relative humidity of mhaled gas in exercise- 
induced asthma Eur J Respir Dis 1982,63:239-44 
Silverman M, Anderson SD Standardisation of exercise tests in 
asthmatic children Arch Dis Child 1972,47:882-9 

Tsanakas JN, Banmster OM, Boon AW, Milner RDG The 
‘sport-tester’ a device for monitoring the free running test Arch 
Dis Child 1986,61:912-4 

Bierman W, Kawabon I, Pierson W Incidence of exercise- 
induced asthma in children Pediatrics 1975,56(suppl) 847-50 
Godfrey S Childhood asthma. In Clark TJH, Godfrey S, eds 
Asthma London Chapman and Hall, 1983 429 

Godfrey S, Silverman M, Anderson S Problems of interpreting 
exercise-induced asthma J Allergy Chn Immunol 1973,52: 
199-209 

Tsanakas JN, Pomhak RA, Milner RDG, Hatzimichae!l A, 
Karpouzas JG Unexpectedly high peak expiratory flow rates in 
normal Greek children Eur J Pediatr 1983,141:46-9 


Correspondence to Professor RDG Milner, Department of 
Paediatrics, Children's Hospital, Sheffield $10 ZTH 


Accepted 21 September 1987 


Archives 2; Disease in Childood, 1988, 63, 266-276 


Tuberculosis in children: a national survey of 
notifications in England and Wales in 1983 


MEDCAL RESEARCH COUNCIL TUBERCULOSIS AND CHEST DISEASES UNIT 


SUMMARY A survey of all notifications of tuberculosis in children (aged less than 15 years) in 
Eng-enc and Wales in 1983 showed a decline of 35% in the estimated annual number of 
previously untreated ch Iirea notified since the previous survey in 1978-9. Of the 452 children in 
the 1985 survey, 217 (48%) were of white, 79 (17%) of Indian, and 104 (23%) of Pakistani or 
Bang_adeshi ethnic orig. Tae decline in the number of Indian children notified (46%) was much 
greater then that for Pakistani and Bangladeshi children (16%). In both surveys the estimated 
annual nctifization rate was much higher for the Indian and the Pakistani and Bangladeshi ethnic 
grours (32 and 52/100 CCO, respectively in 1983) than for the white group (24/100 000 in 1983). 
The mean annual decline in rate between the two surveys was 14% for the Indian, 10% for the 
Pakts:ani and Bangladeshi, and 7% for the white children. In both surveys the rates for the 
children of Indian subcontinent (Indian, Pakistani, and Bangladeshi) ethnic origin born in the 
United Kingdom were considerably lower than for those born abroad. Of the 452 children in the 
1982 survey, 342 (76%) had respiratory disease (including 26 (6%) with a non-respiratory lesion 
as weil). Less than half 113+, 45%) had a pulmonary lesion at independent assessment of chest 
radiographs, a further 115 (38%) had only enlarged intrathoracic nodes. Only 60 (19%) of the 
children with respiratory dis2ase only had a positive culture from a respiratory specimen, but the 
culture positivity rate mc those tested was 45%. Almost two thirds of the children with non- 
respiratory disease had lesions of the extrathoracic nodes, nearly all cervical. There were 20 
children witt tuberculosis m2ningitis in the 12 months, including 12 (6%) of the 217 white and six 
(3%) of the 183 childrer of Indian subcontinent ethnic origin. 


In a zurvey of all notificeticrs of tuberculosis in 
England and Wales for a S= month period ın 1978/9 


tam, or Bangladeshi) ethnic origin. The children of 
Indian subcontinent ethnic ongin, both those born 


nearly 10% of newly nctrfed >reviously untreated 
cases were children (aged bess than 15 years).! The 
survey provided information that is not available 
from che official published figures for notifications 
on tke e:knic origin arc the characteristics of 
disease, in particular the tecteriological and radiog- 
raphic characteristics of respiratory disease.” It also 
showed that 23% of the déficial published total of 
notifications were, in fact, fr c1uldren who were not 
sufferng “rom tuberculo but were being given 
chemoproshylaxis. As a resu:t of the survey it was 
recormerdec that cases o? chemoprophylaxis 
should be identified separately from those with 
disease in the returns to the Office of Population 
Censuses and Surveys (OPCS) so that they are not 
incluced im the official taserculosis statistics.’ 
Haff the children with mberculosis in the 1978/9 
surv27 were cf non-white ethn.c origin, with over a 
third beme of Indian sutcontiment (Indian, Pakis- 


abroad and those born ın the United Kingdom, had 
much higher annual notification rates than the white 
children. 

A second national survey was undertaken in 1983, 
for the whole 12 months, to obtain more informa- 
tion on childhood tuberculosis and in particular 
more accurate estimates of the notification rates in 
the different ethnic groups.* A follow up of the 
children with respiratory disease and those with 
extrathoracic lymph node lesions was undertaken 
two years after the last child was notified. This 
report describesthe characteristics at the time of 
notification and compares the findings with those of 
the 1978/9 survey. 


Methods 


During the 12 month survey period (week ending 7 
January to week ending 30 December 1983) a 
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photocopy of every tuberculosis notification form 
received by each of the 403 authonties in England 
and Wales and reported to the OPCS was sent to the 
Tuberculosis and Chest Diseases Unıt (TCDU) by 
the Medical Officer for Environmental Health. The 
OPCS provided the TCDU with information on the 
notifications reported to them weekly by the medi- 
cal officers for environmental health so that the unit 
could check that photocopies of all the notifications 
had been received. All clinicians who notified 
children (aged less than 15 years) were asked to 
complete a specially designed patient form for each, 
and to provide a pretreatment posteroantenior chest 
radiograph for independent assessment for all chil- 
dren with respiratory disease (defined to include 
a lung lesion, a pleural effusion, or mediasti- 
nal lymphadenopathy). The patient forms were 
matched ın the TCDU with the photocopies of the 
notification forms to confirm that no child had been 
overlooked. 

Information on the patient form included (a) race 
or ethnic group/descent, which was classified as one 
of the following: white, West Indian, Afncan, 
Indian, Pakistam:, Bangladeshi, Arab, Chinese, or 
other (including mixed descent); (b) for patients 
born abroad the country of birth and year of first 
entry to the United Kingdom; (c) the site(s) of 
disease; (d) date that chemotherapy was started; (e) 
results of bacteriological and histological examina- 
tions (if no positive culture results were recorded, a 
further enquiry was made four months after the date 
of notification); and (f) whether the patient had ever 
been treated for tuberculosis previously 

The results of sensitivity tests to antituberculosis 
drugs given in this report are restricted to those from 
the six regional centres for tuberculosis bacteriology 
and the Mycobacterlum Reference Unit of the 
Public Health Laboratory Service (PHLS) which use 
standard techniques and definitions. The Com- 
municable Disease Surveillance Centre of the PHLS 
coordinated their contribution to the survey. 


Results 


During the 12 months of the survey the TCDU 
received details of 788 notifications for children and 
systematic checks against the OPCS information 
confirmed that every notification in England and 
Wales during the year for this age group was 
included. In order to restrict the analysis to newly 
notified previously untreated patients with tubercu- 
lous disease several categories of notifications were 
excluded by the TCDU (table 1). 

Of the 788 notifications in the 12 months, 336 
(43%) were excluded; this was mainly because the 
children were receiving chemoprophylaxis (247, 


31%). Of these, 222 patients (28%) were excluded 
on the basis of information available from the 
notrfication survey, a similar proportion to the 
1978/9 survey (26%) There were 21 children with 
BCG abscesses notified in 1983 but none in 1978/9. 

Of the 50 children in 1983 in whom the diagnosis 
was changed subsequently, 24 had disease due to 
mycobacteria other than Mycobacterium tuberculo- 
sis, a much higher proportion than in the 1978/9 
survey. (These are very unlikely to be the total 
number of patients with disease due to mycobacteria 
other than M tuberculosis diagnosed in the survey 
periods as there 1s no statutory requirement to notify 
them °) All 24 children excluded from the main 
analysis for this reason had lymph node lesions; 19 
were of white, two of Indian subcontinent, and one 
of Afncan ethnic origin; for the remaining two 
children the ethnic origin was not known. In all 
except one child the cervical nodes were affected. 
M avium intracellulare was isolated from 17, and 
M malmoense from two patients. For four of the 
remaming five children a skin test with avian 
purified protein derivative was positive but M avium 
intracellulare was not isolated. 

There were, ın all, 452 newly notified, previously 
untreated patients in the 12 months of 1983 To 
make comparisons with data from the 1978/9 survey, 
however, the exclusions that were based on informa- 
tion only available at the time of the follow up have 
been disregarded, the figures for the comparisons 


Table 1 Notifications for children in the 1983 and 1978/9 
surveys 











1983 1978/9 
(12 months) (sx months) 
No (%) No (%) 
Notifications to medical officers 
for cnvironmenta! health in 
survey period 788 (100) 512 (100) 
Duplicate notifications removed 
by the Tuberculosis and 
Chest Diseases Unit 14 (2) 3 (1) 
Children recerving chemo- 
prophylaxis 247 (31) 135 (26) 
Children with BCG abscess 21 (3) 0 
Children in whom diagnosis 
was changed 
Disease due to mycobactena 24 (3) 4 (1) 
other than M tuberculosis 
Other non-tuberculous disease 26 (3) 9 (2) 
Children who had previous 
treatment for tuberculosis 4 (1) 8 (2) 
Newly notified previously 
untreated patients 452 (57) 353 (69) 
Corrected OPCS total of 
notifications 617 — 479 — 
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being 352 penents notified m as:x month penod in 
1978/9 and 486 in a 12 month penod in 1983. 


COMFARISON WITH OPCS PUBLISHED FIGURES 

In 1983 the corrected OPCS figure (617) was 37% 
higher than the TCDU figure (452), but only 27% 
higher if desd on informacion evailable at the time 
of the aoufication survey. The ccrrespondng figure 
for 1978/9 ves 36%. The smal] number o: children 
who had had previous tr2.tment should kave been 
included im zhe OPCS tctals tut a corsiderable 
proportion o€ the childret: in the other sroups in 
table 1 mus: also have be2a included. The largest 
group was zke children receiving zhemoprc phylaxis, 
in 1472/9 the evidence is that 112 (83%) cf the 135 
cases cf cher oprophylaxis were included as cases of 
tuberciloss in the retums to the OPZS. This 
represents 23% of the 479 notifications of tuberculo- 
sis, but in 1983 only 65 (29%) of the 222 cases 
of chemoprophylaxis (known at the time of the 
notification survey) were inc.uded, representing 
11% of the 517 notificatioas in the 12 mouths. This 
difference wes likely to be cue tc recommendations 
to cliniciars and medical Cficers foz environmental 
health? and changes in the’ OPCS reporting pro- 
cedtre® ained at separating che noprophykaxis cases 
from cases cf tuberculou. disezse 


DOCTORS NOLIFYING CASES OF TUBERCULOSIS 

Most 1265. 53%) of the 4&2 cases of tuberculosis in 
children vere notified ty chest physic.ans, 151 
(33%) by paediatricians, a1d the remaiainz 36 (8%) 
from othe- specialities. Im cortrast, in 1978/9 the 
propo-tion notified by che: t physicians was 73% and 
only 15% were notified >v peediztriciars. 


ETHNIC CR GEN 
Of the 452 children, 48% were of white, 40% of 
Indiar sutecntinent, and 4% of West Indan ethnic 


origin all other ethnic groups together contributed 
only 7% of the notified cases (table 2). (The findings 
were very similar ın the 1978/9 survey.) In 1983, 
there were seven children of Chinese, four of 
Afncea, two of Arab, two of Vietnamese, and one 
of Mekaysian ethnic origin. A further 17 children 
were of mixed ethnic ongin, 13 being of white and 
West Indian parentage. 

The number of white children notified annually 
had declined by 35% in the four and a half year 
penoc 2etween the midpoint of the surveys (based 
on ar annual estimate for 1978/9 that took into 
accou% seasonal variation ın the notifications), the 
corresponding declines for the Indian and the 
Pakistent and Bangladeshi children being 46% and 
16%, #2sDectively. Thus whereas there were more 
childr2n of Indian than of Pakistani or Bangladeshi 
ethnic origin notified in 1978/9, the position was 
reversed in 1983 (table 2). 


TYPE O DISEASE 

Respi:ory disease only was present in 316 (70%) 
of the 452 children, non-respiratory disease only in 
110 (2%), and both in 26 (6%). The corresponding 
propeations for the 217 white children were 145 
(67%: 54 (29%), and 8 (4%), respectively, and for 
the 1£2 children of Indian subcontinent ethnic 
origin, 122 (72%), 36 (20%), and 15 (8%), respect- 
ively. The findings were broadly similar in the 
1978/9 survey. 


ESTIMATED ANNUAL NOTIFICATION RATES 

Popuk-ion figures by ethnic group for 1978/9 were 
derive= from the 1978 National Dwelling and 
Housæg Survey (NDHS),° and for 1983 from the 
1983 Labour Force Survey (LFS) (OPCS unpub- 
lishec findings). As the NDHS did not include 
Wale: estimated annual rates have been calculated 
for Ergland only both for 1978/9 and 1983. 























Tabl22 Schtc origin and typ € of œseasz 
Ethnic 1983 curves (12 mouths Total for 
group 1978/9 
Resorctory qusease Non-respiratory Bəh Total (sx months) 
onks” disease only Vo (%) No (%) No (%) 
No (%) Vo (%) 
White 145 Ga) 64 (58) & (31) 217 (48) 176 (50) 
Indiaa 57 Ala 15 tie) a 79 OK 74 ay 
Pakistar: or Bangladeshi 75 @4) i 21 (19) (33) 8 (31) 58) 104 (23) a0) 61 (17) 38) 
West Irdian 176 2 (2) o (0) 19 (4) 18 2 
Otac: 2 g 8 (7) 3 (12) 33 (7) 244(7) 
Total 316 (120) 110 (100) 26 (100) 452 (100) 353 (100) 





‘Includes chifér=n with a pulmctary Eston a pleucal effusion. or intrath» acc nodes or any combination of the three 


tInclid:s thre patients whose 2thmiz angin was not known 
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Comparisons of the 1978 and 1983 population 
estimates showed important discrepancies of the 
order of 30% for children of the Indian and the 
Pakistant and Bangladeshi ethnic groups.’ Revised 
estimates for the 1978 population, based on the 1983 
LFS (OPCS unpublished findings), and hence re- 
vised notification rates, have been calculated for 
these ethmic groups ” 

In order to calculate the best estimates of the rates 
in 1983, the revised population, based on informa- 
tion from both the notification survey and follow up 
has been used (namely, a total of 452 patients, 217 
of white and 183 of Indian subcontinent ethnic 
ongin). To make comparisons with the 1978/9 
survey for which no follow up was undertaken, 
however, figures based on the data available at the 
time of the notification survey in 1983 are also 
provided. 

In 1983 the highest rates occurred in the children 
of Indian subcontinent ethnic ongin (table 3), 
32/100 000 for the Indian and 52/100 000 for the 
Pakistani and Bangladeshi group, much higher than 
for the white children (2-4). The rates for the other 
non-white ethnic groups were also substantially 
higher than for the white group The rate for the 
West Indian group was 17/100 000, but the true rate 
is likely to be lower because there 1s evidence that 
the population was underestimated (OPCS, per- 
sonal communication). The estimated annual] rate 
had dropped ın the main ethnic groups between the 


two surveys, the average annual decline being 7% 
for the white, 16% for the Indian, and 12% for the 
Pakistam and Bangladeshi children in the four and a 
half year period between the midpoint of the 
surveys. After standardising the rates for the Indian 
subcontinent ethnic groups for both survey years to 
a common reference population (because of differ- 
ences in the characteristics of the populations’), 
however, the average annual declines were 14% for 
the Indian and 10% for the Pakistanı and Bang- 
ladeshi ethnic groups. 

The rates per 100 000 for the white children and 
for the children of Indian subcontinent origin, 
according to whether the latter were born ın the 
United Kingdom or abroad, are shown in table 4. In 
1983 the rates for the children (of all ages) of Indian 
and of Pakistanı and Bangladeshi ethnic ongin born 
in the United Kingdom (27 and 48, respectively) 
were lower than for those born abroad (62 and 63, 
respectively) but were still much higher than the 
white rate (2-4). The rate for the Indian and 
the Pakistani and Bangladeshi children born in the 
United Kingdom within the five years before the 
survey (that is, those aged 04 years at notification) 
who must have been recently infected, was 10 times 
as high as for the corresponding group of white 
children ın 1983, indicating that the infants and 
young children of Indian subcontinent ethnic origin 
were exposed to a high risk of infection within their 
community 


Table 3 £Estumated annual notification rates of newly notified previously untreated children per 100 000 population 
of England for 1983 and 1978/9. (Figures ın brackets are based on the data available at the time of the notification 


























survey only) 
Ethnic 1983 Survey 1978/9 Survey 
origin 
Population All cases All respuatory? All non- Population All cases 
estimate disease respiratory estimate 
fer childien disease for children No of Annual Ratio 
under 15 No of Annual Rano Annual Ratio under 15 patients rate to 
years? patients iate to rate Annual Rato years* in six per white 
(thousands) in 12 per white pei white iate 10 (thousands) monthst 100000 rate 
months 100 000 raie 100000 rate per white 
100 000 rate 
White 8348 201 (221) 24(26) — 17 — 08 — 9516 164 36 — 
Indian 250 79 (85) 32 (34) 13 26 9 12 211 74 74 20 
Pakistant or 
Bangladeshi 195 101 (105) 52 (54) 21 4i 24 15 20 138 60 92 25 
West Indian 110 19 17 (17) 7 15 2 2 181 18 21 6 
Other 212 32 15 (15) 6 il 5 7 159 20 27 7 
Total for 
England 9116 432 (462) 47(51) — 36 — 14 — 10 205 339 70 _ 





“Both the estimate for 1978/9 and for 1983 include 254 000 children in cach survey for whom the ethnic origin was not clearly stated, these 
have been distributed proportionately among those for whom the cthnic ongin was known The 1978/9 estimate for the Indian and the 
Pakistum and Bangladeshi cthnic groups was derived from the 1983 data (sec above) z 

tFor three patients in 1978/9 included ın the total the ethnic origin was not known 

#Defined as a pulmonary Ics1on or intrathoracic lymph node discase or a pleural effusion or any combination of these 
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Table 4 Es‘ur ated annual nosjication rates per 100 000 population fo- children of white and Indian subcontinent 
ethnic crigin_in_England for 1982 anz 1978/9 Rates in brackets are based or: estimated populations of less than 10 000 




















Age this Indian Pakistani! Bangladeshin 
(years) 
-983 197819 Born ın ithe Born in the 
Unued Kingdom Born abroad United Kingdom Born abroad 
1983 197819 1983 197819 1983 197819 1983 1978/9 
Popalzaon* 2636 2550 95 TI 2 4 7 44 6 8 
04 Casest 73 43 23 17 1 0 29 12 5 7 
Rate per 100 000 2-3 36 24 47 (42) (0) 41 58 (82) (176) 
Populacion” 3511 3319 73 57 E 13 39 37 21 16 
5-9 Cases} 59 74 12 15 Z 9 18 10 l1 7 
Rate par 100 000 2-3 47 16 56 (25) 142 46 58 4 92 
Populmnon® 3201 3637 54 33 17 26 36 18 23 15 
1014 Cassst 69) 47 26 15 12 18 23 9 15 15 
Rat: par 100 000 22 27 48 96 8 146 63 1% 67 211 
Population? 3343 9516 223 167 a 44 146 98 49 40 
Caszst 201 164 61 47 It 27 70 31 31 29 
All Ratz per 100 000 24 36 27 60 62 130 48 67' 63 155 
agcs Ratz per 100 000 
baszd 3n notification 
survzy data 
oyfor 1983 26 — 2 — m — 5 — 65 — 


"In thovsands; 1378/9 figures based >n 1£83 populatior. 
fIn aso menih penod for 1978/9 ond the whole vear fer 1983 


As ncsi 138%) of the children were o7 white or 
Indiar subcontinent ethn c origin, the rest of the 
report canzentrates on the findings for these ethnic 


groups. 
RESHIRATOEY DISEASE 


Radiographi: assessments 
A postercartenor chest zadiograph, taken within 
the pencd. from six weeks before to four weeks after 
the start >f chemotherapy, was available for 301 
(88% of the 342 childrem with respiratory disease 
(tatle 5). 450% random sample of the rediographs 
from zhe 1978/9 survey, stratified by ethnic origin, 
was crawn and the films “rom both surveys were 
masked and mixed and ti2n read by the indepen- 
dent assesscr (MC), who was unaware of which 
survey anr matient was from. Tanoe assessments of the 
1973/9 filme were broad} simular to the onginal 
reading fcr the full population of the 1678/9 films 
(by a different assessor) The proportion reported to 
have 2nla-ged intrathoracic nodes only was higher 
(27%), however, than zhat reported previously 
(26%), a17 the proportion classified as within 
normal nits was lower, 11% compared with 19%. 
In 1982, she radiograpks of 31 (10%) children 
were considered at independent essessment to be 
withia noxma: limits, the p roporion being higher for 
the white children (13% than for the children of 
India subcontinent ethnic origin (7%). Of these 31 


children, three had non-respiratory lesions and two 
had a positive smear (but negative culture); one 
from pleural fluid and the other from a gastric 
aspirate. For most of the remainder the clinician 
(who often had other radiographs available) com- 
mented that there was a radiographic abnormality 
(a pu monary lesion in 10 children, enlarged hilar 
nodes ın 10, and a primary complex in three). 

A pulmonary lesion was reported on 134 (45%) of 
the radiographs (100 having enlarged nodes as well) 
and enlarged nodes only were seen on a further 115 
(38% }. Cf the 134 children with a pulmonary lesion, 
most (96, 72%) had small lesions of up to a total 
area of one sixth of a lung field, but 24 children had 
lesiors of a total area of more than one third of a 
lung rield (including nine with miliary disease), the 
propcrtion being higher in the Indian subcontinent 
ethnic group (14 of 62) compared with the white 
groug (six of 57). Obvious cavitation on a single 
posteroanterior film was present in seven children, 
three of whom were white and three of Indian 
subccntinent ethnic origin. 

The findings were broadly similar in the 1978/9 
survey for all ethnic groups combined (table 5) and 
for tne main ethnic groups (data not tabulated 
here}. 


Bactertoiogical results 
Of tke 316 children with respiratory disease only 60 
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(19%) had a positive culture from a respiratory 
specimen (20 sputum, 33 gastric aspirate, two 
pleural aspirate, three bronchial aspirate, one 
bronchial biopsy, and one mediastinal node), 27 
(9%) children had a positive smear as well (11 
sputum, 13 gastric aspirate, two bronchial aspirate, 
and one mediastinal node) (table 6) The findings 
were similar for the children of white and Indian 
subcontinent ongin. Although cultures were ob- 
tained from only 133 children, the positivity rate for 
those with a culture was 45%. The findings in the 
1978/9 survey were simular 


It is of interest that of the 113 children aged less 
than 5 years, 25 (22%) had a positive culture from 
respiratory specimens compared with 14 (15%) of 
the 91 children aged 5 to 9 years and 21 (19%) of the 
112 aged 10 to 14 years; eight, six, and 11, 
respectively having positive smears. 

A sensitivity test result from a reference labora- 
tory was available for 47 (including 22 white and 18 
of Indian subcontinent ethnic origin) children with 
respiratory disease, and all except four of the strains 
were fully drug sensitive. Of the four, two were 
resistant to streptomycin alone, one to isoniazid 


Table 5 Independent assessment of posteroantenor chest radiographs ın children with respiratory disease for the two 
main ethnic groups and for all ethnic groups for 1983 and for all ethnic groups for 1978/9 
































Radiographic assessment 1983 survey (12 months) 1978/9 survey 
(sx months) 
All ethnic Whue Indian 
groups No (%) subcontinent All ethnic 
- No (%) No (%) groups 
No (%) 
Pulmonary lesion* 134 (45) 57 (44) 62 (47) 56 (47) 
Enlarged nodes only 115 (38) 47 (36) 53 (40) 44 (37) 
Effusion only 12 (4) 7(5) 4 (3) 22 (2) 
Enlarged nodes and effusion 9 (3) 3 (2) 5 (4) 33) 
Calafication only 0 a 0 0 1(1) 
Within normal limits 31 (10) 17 (13) 9 (7) 13 (11) 
Total patients assessed 301 (100) 131 (100) 133 (100) 119 (100) 
Extent of pulmonary disease 
Mihary 9(7) 4(7) 3 (5) 6(11) 
> One lung (three zones) 5 (4) 0 5 (8) 1(2) 
One lung (three zones) 10 (7) 2 (4) 6 (10) 5 (9) 
One third lung (one zone) 14 (10) 7(12) 6 (10) 2 (4) 
< One sixth lung (half zone) 96 (72) 44 (77) 42 (68) 42 (75) 
Obvious cavitation 7 (5) 3 (5) 3 (5) 2 (4) 
Total patients with a 
pulmonary lesion 134 (100) 57 (100) 62 (100) 56 (100) 
*Enlarged thoracic nodes were also present in 100 children (39 white, 48 Indian subcontinent) in 1983 and 43 in 1978/9 
Table 6 Results of smear and culture examınation in children with respiratory disease only for the two main 
ethnic groups and all ethnic groups for 1983 and for all ethnic groups for 1978/9 
Bacterrological result 1983 survey (12 months) 1978/9 survey 
(six months) 
All ethnic White Indian 
groups No (%) subcontinent All ethnic 
No (%) No (%) groups 
No (%) 
Culture positive 
Smear positive 27 (9) 13 (9) 10 (8) 14 (6) 
Smear negative 27 (9) (19) 9 (6)} (17) 12 (9)} (19) 15 (6); (14) 
No smear result 6 (2) 2()) 3 (2) 5 (2) 
Culture negative 73 (23) 35 (24) 33 (25) 53 (22) 
No culture result 183 (58) 86 (59) 74 (56) 153 (64) 
Total patients assessed 316 (100) 145 (100) 132 (100) 240 (100) 





272 HRC Tuberculosis erd Chest Diseases Unit 


alone, and ore to both drugs, tree of the patients 
being of Indian subcontinent and the fourth (with 
resistance ta streptomycin aleze) of white ethnic 
origin. No sram was restant to rifampicin or 
ethambutol. All except on= of the 47 strains were 
identified as M tuberculos:; tre remaining stram 
from a Chinese child was -dentrfied as M bovis. 


NON-SESPIRATORY DISEASE 


Clinica” charccteristics 
In the report of the 1978/9 survey the nine white 
childr2za witk erythema nodosum and one Chinese 
child with enthema induretim were included with 
those with cataneous tub2-cu_d3is and therefore 
classified as 10n-respirato-v disease The 10 (all 
white, children with erythera nodosum in the 1983 
survey were classified acccriinge to the site of the 
tuberculous “esion and therefore fcr comparisons 
betwee the surveys the 1678/9 data have been re- 
analysed in 72e same way 

Of tke 136 children with ron-respiratory lesions in 
the 1583 survey the extratho-acic lymph nodes were 
affected in & (61%) (tabe 7} In most of these 
children (73, 8%) cervical odes weve affected, the 
remander beng axillary (5 6%), or inguinal (5, 
6%). Ir 1983 43 (67%) whize and 27 153%) children 
of Ind:an subcontinent ethnic origin with non-respira- 
tory disease Lad lymph nod2s affected; in 1978/9 the 
numters were 18 (37%) anc 36 (71%), respectively. 
The number cf children >€ Irdian subcontinent 
ethnic origin with lymph node disease declined by 
62% =etweer the surveys. but tre number of white 
childrer. increased by 37%. The annual notification 


Table? Sites =f 10n-respirator) disease ta children with or 
wuhout a respirctory lesion for Be two main ethnic groups 
and all e-hnuc groups for 1983 and all ethnic groups for 
19781% 

















Site 1353 survey (12 merths) 1978/9 survey 
(six months) 
all ethnic Whute Incan 
g-oups No (%) sutecntnent All ethnic 
Neo (%) No *%) groups 
No (%) 
Extrathoracic 
lymph modes =3 (61) 48(67) 2763) 62 (60) 
Meninges: 0 (15) 12 (17) 6 02) 14 (14) 
Bone or fant 944 5 12 @4) 12 (12) 
Abdorer 8 (6) 3 (4) 4B 5 (5) 
Mihary 4 (3) 3 (4) 0 5 (5) 
Abscess 1 (1) 1(1) 0 5 (5) 
Cutanezus 11) 1 (1) 0 2 (2) 
Other sites 5 (4) 2 (3) 2 6 (6) 
Total petints 126 (100) 72 (10D) 51 1100) 103 (100) 





Five ctilcren hat more than one ren-tespiracory lesion 


rate for lymph node disease for the children of 
Indiamsutcontinent ethnic origin fell from 22/100 000 
in 1975/5 to seven in 1983, but increased from 0-4 to 
0-6/10@ (G0 for the white children. 

The only other lesions affecting more than 10% of 
the children with non-respiratory lesions were 
meningitis (15%) and bone or joint lestons (14%). 
Tuberculcus meningitis occurred in 12 (17%) of the 
72 white and six (12%) of the 51 children of Indian 
subcortinent ethnic origin, whereas in the 1978/9 
survey. 12 (30%) of the 40 white but only one (2%) 
of the 51 children of Indian subcontinent ethnic 
engin were affected (in sıx months). Fifteen of the 
total cf 2) children with meningitis in 1983 were 
aged less than 5 years at the time of diagnosts, six 
(five o? them white) less than 2 years. 

Bone or joint disease occurred in five (7%) of the 
72 whice and 12 (24%) of the 51 children of Indian 
subcontinent ethnic ongin with non-respiratory 
lesions ın 1983, the corresponding proportions for 
1978/9 were three (8%) of 40 and seven (14%) of 51 
children (in sıx months) The spine was affected in 
nine of the 19 children with a bone or joint lesion in 
1983 (including two white and six children of Indian 
subcontinent ethnic origin) and the hip in three (one 
white, zwo Indian subcontinent). In four children of 
Indian subcontinent ethnic ongin the bones of the 
hand were affected. 


Bacteriological and histological findings 
Of the 83 children with lymph node tuberculosis in 
1983, 29 had a culture result from a node and only 
eight (21%) were positive: one of 25 from white 
childre1 and seven of 11 children of Indian subconti- 
nent ethnic origin. In 50 of the 52 children with a 
histological result from the node the findings were 
compa‘ible with a diagnosis of tuberculosis. In all, 
37 (77%) of the 48 white and 14 (52%) of the 27 
children of Indian subcontinent ethnic origin had 
bacteridlogical or histological confirmation of the 
diagnos of tuberculosis ether from the lymph node 
or from another site 

A culture result from the cerebrospinal fluid was 
obtained for 18 (including 11 white and five children 
of Ind an subcontinent ethnic origin) of the 20 
children with meningitis and 10 (including seven 
white and two children of Indian subcontinent 
ethnic origin) were positive A smear result was 
obtained for 19, of which seven were positive (five 
confirmed on culture, the sixth negative, and no 
c uture result available for the seventh child). Of the 
eight caldren without a positive smear or culture 
from tke cerebrospinal fluid, two had bacteriological 
or histological confirmation from another site and 
tiiree aad radiographic evidence of respiratory 
disease 
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Seven (including three white and three children of 
Indian subcontinent ethnic ongin) of the 19 children 
with a bone or joint lesion had a positive culture 
from a biopsy specimen or pus, a further white child 
had histological confirmation of the diagnosis 

Sensitivity test results to isomazid, rifampicin, 
ethambutol, and streptomycin were available for 22 
(10 white, 10 Indian subcontinent, one Chinese, and 
one Vietnamese) of the 136 children with non- 
respiratory disease and all except two were fully 
sensitive One Pakistani child with lymph node 
disease had a strain resistant to isoniazid alone, and 
one Chinese child with meningitis had a strain 
resistant to streptomycin 


ADDITIONAL INFORMATION ON THE PATIENTS IN THE 1983 
SURVEY OBTAINED FROM THE FOLLOW UP SURVEY 

For 313 children with respiratory disease, 65 with 
extrathoracic lymph node disease, and 15 with both 
(included subsequently with the lymph node group) 
additional pretreatment information was collected 
at the follow up survey. 


Basis of diagnosis 

The clinician reported that the diagnosis was made 
on the basis of bacteriological findings (with or 
without other evidence) in 16% of the patients, the 
numbers being 47 (15%) for the 313 with respiratory 
disease and 14 (18%) for the 80 with extrathoracic 
lymph node disease In 246 (79%) of those with 
respiratory disease, the diagnosis was based on 
radiographic evidence and in 40 (50%) of those with 
extrathoracic lymph node disease on histological 
evidence (with or without other evidence) In the 
remaming 40 children it was based on clinical 
evidence in 36 (with tuberculin test findings in 27 
and a history of contact ın 33) and in four ıt was 
made on the basis of contact history only. 


History of BCG vaccination 

Of the 393 patients, 81 (21%) were known to have 
had BCG vaccination, and for 24 (6%) it was not 
known whether or not they had been vaccinated. 
The number vaccinated was higher for those with 
respiratory disease than for those with lymph node 
disease, 70 (24%) and 11 (15%), respectively of 
those in whom the history was known. A much 
higher proportion of the children of Indian subconti- 
nent ethnic origin were known to have been vacci- 
nated, 49 (43%) of those born in the United 
Kingdom and eight (21%) of those born abroad 
compared with only 16 (8%) of the white children. 
Of those vaccinated, 35 (71%) of the 49 children of 
Indian subcontinent ethnic origin born in the United 
Kingdom and sıx (38%) of the 16 white children 
were known to have been vaccinated in the first year 
of life. 


History of contact 

In all, 176 (45%) of the children were reported to 
have been diagnosed through contact tracing. In 82 
the contact was the mother or father, in 18 a 
grandparent, in 23 a sister or brother, ın 20 an aunt 
or uncle, and in 13 more than one family member. 
In two children the contact was a teacher, in 10 a 
friend, and in one a neighbour For the remaining 
seven it was a casual contact (four) or the rela- 
tionship was not known (three). 

Discussion 

Childhood tuberculosis remains important for sev- 
eral reasons. Infection with the tubercle bacillus in 
the youngest age groups must be relatively recent; it 
is therefore an indicator of continuing transmission 
of infection in the community. Further, serious and 
sometimes fatal forms of the disease such as menin- 
gitis and miliary disease may follow a primary 
infection and some forms—for example, meningitis 
and bone or joint disease—may leave permanent 
sequelae. Young children are not routinely protected 
by neonatal BCG vaccination in the United Kingdom 
Neonatal vaccination has been recommended by the 
Department of Health and Social Security (DHSS), 
however, for infants of immigrant communities with 
a high incidence of tuberculosis. ° The BCG vac- 
cination programme in schools currently offers 
protection to children of all ethnic groups aged 
11-13 years but ıs likely to be withdrawn within the 
next five years. The need for children of Indian 
subcontinent ethnic ongin and of other ethnic 
groups with a high incidence of tuberculosis to 
continue to receive BCG at birth or as soon as 
possible thereafter will continue. 

Over the four and a half years beween the 
midpoints of the surveys conducted by the Medical 
Research Council in 1978/9 and 1983, the estimated 
annual number of children notified declined by 
35%. The declines were 35% for the white, 46% for 
the Indian, but only 16% for the Pakistani and 
Bangladeshi ethnic groups An interesting differ- 
ence between the ethnic groups was that the decline 
between the surveys in the total number of children 
with non-respiratory disease (that is, non- 
respiratory with or without respiratory disease as 
well) was much greater for the Indian subcontinent 
group, (51% compared with 27% for the white 
group) but the decline in respiratory disease was less 
(25% compared with 43%, respectively). 

The estimated annual notification rates per 
100 000 of the population aged less than 15 years 
declined in the main ethnic groups in the four and a 
half years between the surveys, the average annual 
decline being 7% for the white, 14% for the Indian, 
and 10% for the Pakistanı and Bangladeshi ethnic 
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group. As in 1978/9 the -ztes for the children of 
Indian subcontinent ethnic origi born abroad were 
higher than those born the United Kingdom, 
particclarlr for children of the Indian ethric group, 
but even the rates for those cmldren bern in the 
United Kingdom were much 1 gher than those for 
the white children The propor-ion of children of 
Indian ethnic origin born :n the United Kingdom 
was much higher in 1983 than in 1978/9 both in the 
propo-tion of patients (77%) 214 ın the population 
of chadrea from which hey were drawn (89%) 
(comparec w.th 64% arc 75% respecively for 
1978/C). Tae corresponding figures Zor the Pakistanı 
and Bangladeshi ethnic g-cup were 70% and 75% 
for 1683 end 52% and 7_% for 19789. As immi- 
gration declines and an increasing proportion of the 
populatior of children of Indiar. subcontinent ethnic 
origin is born in the United Kirgdom ıt is 1kely that 
the nctificaton rates will continue to dechne, but it 
is unlikely thet they will epproach the rares for the 
whice children rapidly. Hace. further surveys will 
be important to monitor the changes. Chirdren bom 
to paren:s of Indian subco1<ine1: ethnic origin in the 
United Kingdom are expcsed tc a much higher risk 
of infect:on here than are zhe vAnte children and this 
risk may te increased b, visits to them parents’ 
country o* or.gin!® or visits to this countzy by their 
relatives, A policy of BCG vazzination et birth, as 
recommended by the DH3S* ° end the Jcnt Tuber- 
culos Cemmittee of the Zmtich Thoracic Society,!! 
will contiue to be impertant for the reseeable 
future. Aithough the recently reported tr al of BCG 
vaccinaticn ir. India has cast doubts on its efficacy in 
the scudy erea of Madra: State, the World Health 
Organisation still recommends the use of BCG 
vaccitaticr ‘as early in live as possible’ where there 
is a bigh prevalence of tuberculosis, and 1 countries 
with a ‘ow prevalence taat ‘current BCG policies 
shoud continue to be adapted to the changing 
situation, taking into account toth local and global 
epidemiological trends, including such factors as 
migratior.*’~ In the United Kirgdom the high level 
of protection achieved Sy BCG vaccination of 
schoolchildren was origirelly shown by the Medical 
Research Council tnal,! enc zhe level ot protection 
achieved at eges 15-24 yzars in 1933 by the schools’ 
routine BCG programme was estimeted to be 
75%.'4 There is also -ome evidence that BCG 
vace natiba ét birth affords pro-ection against tuber- 
cu-ozis for children of both white and Indian 
subcontinent ethnic origin in the United Xingdom.** 
Tke most important contral measure, however, 
remains -he early detectzcn amd adequat= treatment 
of all cases of tuberculo:is, particularly zhe cases of 
smear pcsitive pulmonary disease in aduts, the most 
incectious group 


The <1stinction between chemotherapy for active 
disease: and chemoprophylaxis is often blurred in 
childrez because of the difficulties in diagnosis. In 
order to try to clarify the issue for the purposes of 
notifice-ion, the Joint Tuberculosis Committee of 
the Brtsh Thoracic Society has defined chemo- 
prophylaxis as ‘the administration of one or more 
antituterculosis drugs to an individual, whether 
tubercelin negative or positive, without clinical, 
radiographic, or bacteriological evidence of tubercu- 
lous d.sease’ and has recommended that if such 
individuals are reported to the medical officer for 
enviroimental health a letter is used and not a 
standacd notification form.’ In addition, modifica- 
tions Fave been made to the reporting system from 
the medical officer for environmental health to the 
OPCS sa that cases of chemoprophylaxis can be 
separazed from cases of tuberculosis. The propor- 
tion of cases included in the published OPCS figure 
that wzre found by the TCDU (often after a special 
enquiry to the clinician in charge) to be receiving 
chemcprophylaxis dropped from 23% in 1978/9 to 
11% im 1383. Thus the number of cases of tuberculo- 
sis rezorted in 1983 ıs still exaggerated by the 
inclusion of cases of chemoprophylaxis but the 
propo-tion has dropped considerably since 1978/9 
Neither survey gives a measure of the total number 
of children receiving chemoprophylaxis as many 
clinicizns do not report them to the medical officer 
for erevironmental health because there is no statu- 
tory rzquirement that they should do so. 

Regpiratory disease was usually characterised by 
small ptlmonary lesions or enlarged intrathoracic 
lympF nodes or both As in 1978/9, however, there 
were a number of children with large pulmonary 
lesiors, and indeed the group of Indian subcontinent 
ethnic ongin had, on average, more extensive 
disease than the white group; three white and three 
children of Indian subcontinent ethnic origin having 
obvious cavitation on a posteroanterior film at 
independent assessment. These findings are in 
mark2d contrast to the adults where the white 
patiemts had, on average, more extensive lesions 
than the patients of Indian subcontinent ethnic 
origic. Bacteriological confirmation on culture of a 
respiratory specimen was obtained from 19% of the 
child-zn with respiratory disease, compared with 
14% .n 1978/9. A particularly interesting finding was 
that the proportion with a positive culture was 
highest in the youngest (0-4 year) age group. 
Altheugh less than half the children (of all ages) had 
a specimen examined, 45% of those with a culture 
resul: were positive, suggesting that bacteriological 
confemation might well be obtained more often if 
spectal efforts are made to collect specimens. 

Extrathoracic lymph node disease was the com- 
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monest form of non-respiratory tuberculosis in both 
the white children and those of Indian subcontinent 
ethnic origin in both surveys. Whereas the number 
of children with lymph node disease had declined by 
62% in the group of Indian subcontinent ethnic 
origin at the second survey and the annual notification 
rate had declined, there was an increase of 37% in 
the number of such lesions in the white group 
representing an increase m the annual notification 
rate from 0-4 to 0-6/100 000. Confirmation of the 
diagnosis bacteriologically was obtained in only one 
of the 48 white children and seven of the 27 children 
of Indian subcontinent ethmic ongin, but histological 
findings were reported as positive in 36 and 10, 
respectively. Some of the cases notified as cases of 
lymph node tuberculosis without bacteriological 
confirmation might have been due to other myco- 
bacteria, especially in the white population The 
number of children reported to have lymph node 
disease due to a mycobacterium other than 
M tuberculosis increased from four patients in six 
months ın the 1978/9 survey to 24 in 12 months in 
1983; 19 of the 24 were white children with lymph 
node disease. This ts certain to be an underestimate 
of the number of patients with disease due to other 
mycobacteria as there is no statutory requirement to 
notify them. 

Tuberculous meningitis remains a serous disease, 
and indeed two of the 20 children were known to 
have died; in one the diagnosis was made at 
necropsy and the other died shortly after diagnosis. 
An important finding was that 15 of the children 
(including nine white and five of Indian subcontinent 
ethnic origin) were aged less than 5 years (six of 
them less than 2 years) and were thus in the age 
group that could be protected by BCG vaccination 
at birth. Only two children (one from each group), 
however, were known to have had BCG vaccination. 
Although the evidence is limited, there seems to be 
a substantial level of protection.!’ The diagnosis was 
confirmed on smear examination of the cerebro- 
spinal fluid ın only seven of the children, so this 
rapid confirmation of the diagnosis was obtamed in 
only a third of the cases. It is often necessary to start 
treatment in the absence of positive bacteriological 
confirmation of the diagnosis as the importance of 
the early initiation of treatment in preventing both 
death and permanent neurological sequelae 1s well 
known. A rapid diagnostic test would be of major 
importance, particularly for patients whose cerebro- 
spinal fluid is negative on smear examination. Such 
a test, based on the detection of mycobacterial 
antigen in the cerebrospinal fluid by latex particle 
agglutination has recently been reported by 
Krambovitis and colleagues.'® Although based on a 
relatively small number of patients, there seem to be 


encouraging prospects for a simple and rapid test. 
Other groups are also imvestigating methods of 
detection of mycobacterial antigen and antibody in 
the cerebrospinal fluid.!° 

The continuing decline in the incidence of tuber- 
culosis, both m the white and in the Indian 
subcontinent ethnic groups, 1s a reassuring finding 
but the high rates even in the young children of 
Indian subcontinent ethnic origin born in the United 
Kingdom indicate the higher risk of infection to 
which they are still exposed. It is therefore ımpor- 
tant that adequate measures for detection and 
treatment of the disease and for prevention by BCG 
at birth are maintained, especially in the areas with 
large immigrant populations.'! Close cooperation 
between chest physicians and paediatricians is parti- 
cularly necessary as many of the cases in children, 
45% in the present survey, were diagnosed through 
contact tracing. 

Despite the continuing decline ın notification 
rates at all ages in the white population, small 
outbreaks of tuberculosis ansing from a highly 
infectious source case and often affecting children, 
are still occurring.2??! One recent outbreak oc- 
curred in a paediatric ward where many exposed 
children were immunosuppressed ? Other out- 
breaks have occurred because of cases of the disease 
in the medical and nursing staff who were working 
on paediatric and obstetnc wards; this emphasises 
the need to adhere to current occupational health 
guidelines.? 


The success of this survey was duc to the enthusiastic cooperation 
of all (over 200) the medical officers for environmental health in 
England and Wales, all (nearly 400) the chest physicians and 
general physicians with a special interest in chest disease, over 400 
clinicians in other specialties who provided information and chest 
radiographs; and to nursing staff, secretaries, and records officers 
of many hospitals and chest clinics, and to the infectious diseases 
clerks and other local authority staff 

We are gratcful for the help and support of the Department of 
Health and Social Secunty, the Welsh Office, and the Bntish 
Thoracic Society Dr Ian Sutherland and Dr Victor Springett gave 
valuable advice, particularly during the analysis 

‘This survey was planned, coordinated, analysed, and written up 
by Dr MJ Humphnes, coordinator, Mr AJ Nunn, statistician, Mr 
SP Byfield, programmer, Dr JH Darbyshire, and Professor Fox of 
the Medical Research Council Tuberculosis and Chest Discases 
Umt and Dr KM Citron, consultant physician, Brompton Hospital 
Radiological assessments were made by Dr M Caplin The 
contnbutton of the Communicable Disease Surveillance Centre 
(Dr NS Galbraith) and the Mycobactenum Reference Unit (Dr PA 
Jenkins) of the Public Health Laboratory Service was coordinated 
by Dr ON Gill 


References 


|! Medical Research Council Tuberculoms and Chest Discases 
Unit National survey of tuberculosis notifications in England 
and Wales 1978-9 Br Med J 1980,281:895-8 


276 MRC Tuberculosis and Chest Diseases Unit 


? Med cal Resceich Council Tubcreulcsis and Chest Discases 

Uut Tabcrcubosis in children ih a rational survey of notifica- 

tons ir Ergland and Wale:, 1973-74 Arch Dis Child 

198257273441 

Joint Tuberealosis Committee cf the Bntish Thoracic Assocta- 

tan. Notificacion of tuberculogis: a 2¢de of practice for England 

and Wales Er Med J 1982,28:_454-6. 

Medcal Ressarch Council Tuabercullcsis and Chest Diseases 

Unit. Nation] survey of notify ationscf tubercalosis in England 

and Wales rt 1983 Br Med J .©85:291:658-51. 

Orfice af Postlation Censuses and Surveys London OPCS, 

1982. (Circular (STAT), No 1 1982.) 

Depzrtment ef the Environmeat Naeécnal dwelling and housing 

savy Londe HMSO, 1979 

Nana AJ, Cerbyshire JH, Fos W, Johnson DA, Spnngett VH 

Charges in tic tuberculosis mo ifica ion rates for 1978/79 and 

1983 for th= Indian subcontment ethnic groups in England 

J Epdemiol Zommunity Healer 198560:357-63 

Depzrtment 3f Health and Sceal Sccurity/Scottish Home and 

Heath Depertnent/Welsh Odice RCG vecanation Medical 

Merorenduni Memo 322/BCG (Ronsed 1972) Edinburgh 

HMSO Press. 

Department ef Health and Soca. Secenty. Jmununisation against 

m‘ecious distese London HMSO 1384 

B MeCarthy OR. Asian immugvent taberculosis—the effect of 
visittig Asie. 21 J Dis Chest 134 ,78:248-33 

U Joint Tubcrealosis Committee cf the 3ntrsh Thoracic Society 
Conrrol and srevention of tul<<culesis a code of practice B: 
MedJ 1383-287:1083-156 

2 Word Healta Organisation. BCG saccination policies WHO 
Teck Rev Ser 1980, No 652 

3 Hart PL’, Sa herland | BCG and vele bacillus vaccines in the 
frevontion o` tuberculosis in adolescence and carly adult hfe 


w 


č 


A 


> 


ee] 


x 


i 


is 


Final report to the Medical Research Counal Br Med J 
1977 £:253-5 

Sutheand I, Springett VH Effectiveness of BCG vaccination 
m Enzlard and Wales in 1983 Tubercle 1987,68:81-92 

Curtis HM, Leck I, Bamford FN Incidence of childhood 
tuberculesis after neonatal BCG vaccination Lancet 1984.4: 
145-8 

Suthe-land I The epidemiology of tuberculosis—is prevention 
better than cure? Bull Int Union Tuberc 1981 56:127-34 

ten Dam HG, Hitze KL Does BCG vaccination protect the 
newbc rn and young infants? Bull WHO 1980,58:37-41 
Kramaovitis E, MclIlimurray MB, Lock PE, Hendrickse W, 
Holze H Rapid diagnosis of tuberculous memngitis by latex 
partice agglutination Lancet 1984 di:1229-31 

Chancranuk: A, Allen PRJ, Keen M, Ivanyı J Detection of 
mycof actenal antigen and antibodies in the cerebrospinal fluid 
of paients with tuberculous meningitis J Med Microbiol 
1985 ,20:239-47 

Rao YR, Joanes RF, Kilbane P, Galbraith NS Outbreak of 
tuberculesis after nunimal exposure to infection Br Med J 
1980.£:1&7-9 

Rodeaick Smith WH, Mason KD. Danes D, Onions JP 
Intracral and pulmonary tuberculosis following dental treat- 
ment Lancet 1982.1:842-4 

George RH, Gully PR, Gill ON, Innes JA, Bakhsh SS, 
Connelly M An outbreak of tuberculosis ın a children’s 
hospiaal J Hosp Infect 1986,8:129-42 


Correspcndence and requests for repnnts to Dr JH Darbyshire, 
MRC Cerdiothoracic Epidemiology Group, Brompton Hospital, 
Fulham Rosd, London SW3 6HP 


Acceptec 24 September 1987 


Archives of Disease in Childhood, 1988, 63, 277—281 


Protective effect of BCG vaccination in infant Asians: 


a case-control study 


G E PACKE AND J A INNES 
Birmingham Chest Clinic, Birmingham 


SUMMARY BCG vaccination has been routinely offered to infant Asian children in Birmingham 
since 1965. We conducted a case-control study to assess the protective effect of this scheme. 
Altogether 108 Asian children aged under 13 years, born since 1965, received treatment for 
tuberculosis. For each case four controls were selected; they were matched to the case by month 
and year of birth, sex, and ethnic origin. Cases and controls were all born in Birmingham. Of the 
cases, 62 out of 108 (57%) had received BCG, and of the controls, 336 out of 432 (78%) had 
received BCG. The estimated protective efficacy of vaccination was 64% (95% confidence limits, 


43% and 77%). 


Routine BCG vaccination in infant Asians confers useful protection against the development 


of tuberculosis in childhood. 


The school BCG vaccination scheme in England and 
Wales continues to provide a high degree of 
protection against the development of tuberculosis 
in adolescents and young adults.! The annual 
notification rate for tuberculosis in the white ın- 
digenous population, however, has now fallen to 
6-9/100 000? and it has therefore been recom- 
mended that the scheme be discontinued before 1990 
provided that the downward trend ın notifications 
continues.’ Children born in the United Kingdom of 
Asian immigrant parents have a notification rate at 
least 20 times as high as that in white children,* 
hence it has also been recommended that newborn 
Asians and other groups at high risk of developing 
tuberculosis should continue to receive BCG > In 
1986, 113 health districts in England and Wales 
routinely offered BCG to newborn Asians (CL 
Miller, personal communication), but little is known 
about the effectiveness of these vaccination 
schemes. 

We therefore conducted a study on the effective- 
ness of BCG vaccination in infant Asians in Birm- 
ingham using the case-control method.° 


Patients and methods 


BCG SCHEME IN BIRMINGHAM 

BCG vaccination has been offered routinely to all 
Asian infant children born in Birmingham since 
September 1965. This was given to children three 
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months after birth at a central clinic by a doctor and 
team of health visitors experienced in vaccination 
technique. Freeze dried vaccine (0-1 ml, Glaxo 
Laboratories Ltd; 8-26 colony forming units/ 
ampoule) was injected intradermally over the inser- 
tion of the left deltoid muscle using a syrmge and 
needle. In all cases tuberculin testing was performed 
three days before vaccination. Tuberculin testing 
was repeated three months after vaccination, except 
in 1969-70. This was usually performed by Mantoux 
testing using 10 units of tuberculin purified protein 
derivative. The result was read after three days and 
induration of 5 mm or more when read across the 
forearm was regarded as a positive result. 

From 1979 onwards most vaccinations were given 
immediately after birth at Birmingham maternity 
hospitals ın order to increase the coverage of the 
vaccination scheme. The present study was confined 
to subjects born between 1965 and 1979 who were 
eligible for BCG vaccination three months after 
birth under the original scheme and who developed 
tuberculosis before the age of 13 years 

Asian children reaching the age 13 years are again 
routinely tuberculin tested under the school BCG 
scheme and offered vaccination if tuberculin nega- 
tive. 

In 1966, 1440 children were born in Birmingham 
to parents of Asian or mixed Asian origin. By 1978 
thts had increased to 2842; the average annual 
number of births over this period was 2304.° 
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SELECT.ON OF CASES 

Cases of tuberculosis in Birmingham were ascer- 
tained from the notificatior register. Details of each 
patients plaze of birth and ethnic ocigin are 
included in zke notification records. Incormation 
was obtained on all Asian Children notifiec up to the 
end of 1935 +o were borr .n Barminghar after the 
inception o- zhe BCG scheme. Further clinical 
details on all patients werz obtained by examining 
the casenotes and radiographs. Where casenotes 
were uncbtemable, details wer2 obtained from the 
general praccice records. 

A dagnosss of tuberculosis was accepted if there 
wes becterickogical or histclogical evidencs of tuber- 
culosis, or if there was palmomary disease without 
positive bacteriology, or f there were radiological 
features consistent with tuberculosis tha= resolved 
after antituzerculous treatnemt. Lymph node dis- 
ease was diaznosed on the dası; of histolcgy, and in 
some cases. cn the basis cf cl.nical examination if 
there was persisting lympLedecopacthy and a history 
of close contact with a case of tuberculesis. In all 
other cases cf non-pulmor zry disease, a d_agnosis of 
tuberculosis was only œepzed if there was a 
positive bacteriology or mistcicgy result 

Noafied subjects giver antitubercuDus treat- 
ment, whetter tuberculin posi-ive or negative, who 
had 20 clincal, radiological, or baceriological 
evidence of tuberculous cisease were comsidered to 
have -eceived chemoprorhyla>is and were excluded 
from analysis. 

Patients’ ~eccnation histories were obtained from 
the vaccination records. whick are kept :n a central 
filing store. Patients who had received BCG vac- 
cinaton at tirth or at ary oiher time because of 
known comact with a case of tuberculosis were 
excluded from the study. Likewise. child-en notified 
after the ase of 12 years were excluded. because of 
their ehgibility for inclazsion in the school BCG 
scheme. 


SELECTION DF CONTROLS 

Contols were selectec by examinaton of the 
vacc.natio= records. They were all subjzcts born in 
Birminzhem, and they were matched to tases on the 
basis of moath and yeer of tirth, sex and Asian 
ethnic origin—only subjects with recogused Asian 
names were chosen.” 

The vaccination reccrds are filed ccording to 
morth and year of birth The records fo7 individuals 
born in a particular moath are filed in consecutive 
drawers. thin these crawers, for a g ven month, 
reccrds ase filed ın alphabetical order. Controls 
were chcsen by randomly selecting one of the 
drawers containing the records ccrrespcnding to the 
month and year of birth of a given case. Within a 


selected drawer the first four records that fulfilled 
the matching criteria were examined, this meant 
that for each case information on four individually 
matched controls was obtained. 

Subjects who had received BCG at any time other 
than under the scheme for newborn Asians were 
excluded. 


STATISTICAL ANALYSIS 
The relative risk of contracting tuberculosis in the 
vaccinated group compared with the risk in the 
unvaccinated group was estimated by calculation of 
the odds ratio ()® and appropriate confidence 
limits.” The ‘protective efficacy’ of vaccination and 
the percentage reduction ın cases of tuberculosis in 
the BCG vaccinated group compared with the 
unvaccinated group ıs given by (1-1) 100.° 

The proportion of potential new cases of tubercu- 
losis in Asian children prevented, the ‘prevented 
fraction," ıs given by p(1—)/p(1—p) +1, where pis 
the proportion of cases given BCG. 

Calculations were performed using published 
programmes." 


Results 


The total number of tuberculosis notifications up to 
the end of 1985, for Asians born in Birmingham 
between September 1965 and December 1978, was 
267. Most patients were followed up at the Birming- 
ham Chest Clinic; the others were treated at four 
other hospitals within Birmingham. From this total, 
159 (60%) subjects were excluded from the analysis 
for the following reasons: 113 (42%) were given 
chemoprophylaxis only, 25 (9%) were older than 12 
years, 14 (5%) were given BCG because of contact 
with a case of tuberculosis, and one patient died at 
two months of disseminated tuberculosis discovered 
on postmortem examination before being eligible to 
receive vaccination. Six subjects (2%) were ex- 
cluded from analysis because either clinical details 
or information on vaccination states were not 
available. 

Ot the 108 cases included in the final analysis, 47 
(44%} were boys and 61 (56%) girls; 59 (55%) were 
of Indian ethnic ongin, and 49 (45%) were of 
Pakistani or Bangladeshi origin. Respiratory disease 
only was present in 79 (73%), non-respiratory 
disease only in 22 (20%), and both respiratory and 
non-respiratory inseven (7%). Altogether 21 samples 
gave a positive culture, mainly from gastric washings; 
seven of these samples were smear positive. Sites of 
disease are given in table 1. 

The principle findings are shown in table 2. Of the 
cases the reason that the vaccination had not been 
given was unrecorded in 31 children, 15 others 


Protective effect of BCG vaccination in infant Asians: a case-control study 279 


defaulted. In the controls, the reason that BCG had 
not been given was unrecorded in 73 children; 22 
others defaulted, and one refused. 

For analysis the results were expressed in terms of 
the vaccination state of each matched set of four 
controls (table 3). The estimated protective efficacy 
for the vaccine was 64% with 95% confidence limits 
of 43% and 77%. The prevented fraction was 
0-50—-that is, BCG prevented 50 out of every 100 
potential new cases of tuberculosis. 

In all cases and controls tuberculin testing before 
vaccination gave a negative result. Thirty six cases 
had postvaccination tuberculin testing performed. 


Table 1 Site of disease (No of cases=108) 





Respiratory disease (radiographic assessment) 

Enlarged nodes only 34 
Pulmonary lesion with enlarged nodes 22 
Pulmonary leson only 17 
Pulmonary and pleural 3 
Pleural only 1 
Normal (pomtrve gastnc washings) 2 


Noo-respiratory 
Lymph nodes 
Milt 


9 
5 
Bone and jot 3 
Pentoneal 2 
Bowel and unnary tract 1 
Meninges 1 
Conjunctival 1 
and non-respiratory 

(site of non-respiratory disease given) 

Lymph nodes 5 
Tleocaecal 1 
Dactylitis 1 





Table 2 No (%) of cases and controls given BCG 
vaccination 











Cases Controls 
No given BCG (%) 62 (57) 336 (78) 
No not given BCG (%) 46 (43) 96 (22) 
Total 108 432 





Table 3 Sets of four controls classified according to 
number vaccinated and to vaccination state of matched case 





No of controls (per set of four) 
CG 








given B: 
0 1 2 3 4 Total 
Sets matched to 
vacanated cases 0 0 R B3 7 2 
Sets matched to 


unvaccinated cases 0 3 12 16 15 46 





In 31 (86%) the result was positive; three were 
positive when retested and two were revaccinated. 
The mean (SD) diameter of the Mantoux reactions 
in those cases vaccinated was 8-7 (2-1) mm. Post- 
vaccination tuberculin testing was done in 193 
controls. In 184 (95%) the result was positive; seven 
others were positive when retested, and two de- 
faulted. The mean (SD) diameter of postvaccination 
tuberculin reactions in the controls was 9-4 (2-7) 
mm. This was not significantly different from the 
mean postvaccination reactions in the cases who had 
been vacciaated (normal deviate test). 


Discussion 


There are little data on the effectiveness of BCG 
vaccination ın the newborn in the United Kingdom. 
In Manchester, 10 326 neonates were vaccinated at a 
group of maternity hospitals between 1951-60; 
15 152 babies born at the same hospitals did not 
receive vaccination. Over the same period 42 
children born in the same hospitals developed 
tuberculosis: all of these cases came from the 
unvaccinated group.” A follow up study in children 
born between 1965-80 showed that BCG gave a 
protective effect of over 75%.” 

Similarly, there are little data from studies based 
m the United Kingdom on the value of BCG 
vaccination in Asian subjects. Evidence that BCG 
vaccination protects against tuberculosis in Asian 
subjects comes from a contact study’*: seven out of 
425 (2%) contacts of patients with tuberculosis who 
were vaccinated developed tuberculosis compared 
with 57 out of 1479 (4%) unvaccinated contacts. 

Recent studies on the efficacy of BCG in the 
newborn, mainly sponsored by the World Health 
Organisation, gave results similar to ours and 
showed a protective efficacy of between 53% and 
74%.'>18 These agreed with earlier studies on BCG 
vaccination in the newborn, which consistently 
showed a beneficial effect,’ “ but are in marked 
contrast to the widely divergent results of prospec- 
tive BCG trials in adolescents and young adults ın 
several countries, some of which showed negative 
results.7! 2 

Case-control methods to evaluate the effective- 
ness of BCG vaccination are quicker and less costly 
than are prospective methods, but they are more 
susceptible to bias. Control subjects in the present 
study were not clinically examined, therefore the 
presence of tuberculosis in some of these subjects 
cannot be excluded. Most cases of tuberculosis in 
childhood, however, arise as a result of close contact 
with an infected adult, and under the contact tracing 
system in Birmingham children in contact with 
known adult cases will have been examined. 
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Altrouga all the contrcd subjects were of Asian 
origin, they wre not mndizdually matched accord- 
ing to whe her the matched case was of Pakistami or 
Bangladeshi or of Indian origin. Additionally, they 
were Bot incividually matched according to soto- 
economic state as this info-mation was not available 
from tie vaccination records. A wide disparity in the 
proportion of cases and cortrols coming from 
different echiic and social Sackgrounds could have 
biased the results if the covevage of the scheme 
differed ir ny importar respect between ethnic 
and social g-cups within zke Asian community. It 
was noted that cases and controls, however, came 
from similar districts withac Birmingham, and these 
tend to be 2zanically and social y homogenous. The 
methcd cf selection ot controls should have 
prevented a preponderarce o? subjects from any 
particalar sozial or ethnic grouzing. 

A study carried out in Birmingham, when neo- 
natal 3CG vaccination of rewborn Asians was first 
introducec into Birminghan matemity hospitals ın 
1979, showed that only 69 (46%) out of 149 children 
were Mantovx positive efter 22 months.” The 
authors sugzested that thi: -esult could be explained 
by reduced zell mediated munity in neonates. A 
similar study from Bradfcrd showed that 59 (45%) 
out o7 131 Asian babies given ECG withmn the first 
three morths of birth gave negacive or grade 1 Heaf 
reactions -vren tested betveen the ages o7 3 months 
and 2 year.” Conflicting results fron another 
centre in tae United Krgdcm showec that 353 
(98%) ou: cf 361 Asian mconetes given 3CG were 
tuberzulir positive when t2sted three months later”; 
these results accord with “Lose of the pre.ent study. 
If imoaired immunity was the cause of diminished 
tuberculir sensitivity after vaccination then a fairly 
constant proportion of &siar children would be 
expected tc be non-reaciors to tuberculin after 
vacciaaticn. A more lixsly explanaticn for the 
foregoirgresults is variation in the quality of vaccine 
admiusiration both witii and betweea different 
centres in the United Kirgdon. 

In the 1373-9 nationa’ survey of tuberculosis in 
England aad Wales, 23% of the notified cases of 
child1o0c tuberculosis were receiving chemo- 
propiylazis' compared aith 42% in tie present 
study. Treve are two possible explanations for our 
higher figure Firstly, phys.ciams in Birmiagham may 
have more readily nctfiec children receiving 
chemorropaylaxis thar physicians elsewhere. 
Secondly. because we hed aozess to patents’ case- 
notes and Full sets of radiographs, it is possible that 
we were tetter able to distirguish cases of tuber- 
culosis fram children given chemoprorhylaxis; in 
the 1978-9 national survey, assessment was based 
only on a single pretrzatmzat chest radiograph 


znd on :nformation provided by the notifying 
physician. 

Most cf the children given chemoprophylaxis 
were teated solely on the basis of a positive 
tuberct_in test, which may have been induced by 
previos BCG vaccination. Inclusion of these sub- 
jects im our analysis would have resulted in a 
reduction in the observed effect of the vaccine. 

This study has shown that routine BCG vaccina- 
tion in -ant Asians in Birmingham confers useful 
protection against the subsequent development of 
tuberculosis ın childhood. Further studies are re- 
quired <o assess the overall value of routinely 
vaccineé-ing Asian newborn children, taking into 
account not only the efficacy of the vaccine, but also 
the dechring incidence of tuberculosis in the Asian 
communizy in the United Kingdom,” the cost of 
treatmznt for tuberculosis, and the loss of tuberculin 
testing as a diagnostic tool once BCG has been 
given. 


We than= Dr VH Spmingett, Dr N Gdl, and Ms L Fernandez for 
their adac, and doctors in Birmingham for giving us access to 
details Œ patients under their care We also thank Mrs EH 
Armstrocg of the University of Burmingham Department of Social 
Medicine, and Mrs V Stanley for their help 
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Monitoring for central apnoea in infancy—limitations 
of single channel recordings 


U M MacFADYEN,"t G BORTHWICE,} H SIMPSON,” M McKAY,* AND J NEILSON¢ 


Deparenen:s of Child Heath, Universities of ‘Edinburgh cnd tLeicester and }Department of Medical 
Physic, Rova Infirmary, =dirburgh 


SUMMARY Apparent certral apnoea (absent breathing movements) detected by monitoring 
movemen- of the thoracic wall was compared with simultaneous detection by abdominal wall 
movemen:. Eighteen -rfants proviced one or mcre 24 hour recording of heart rate 
(electrocardiography), -korecic respization (transthoracic impedance), and abdominal wall 
movemen: pressure sensitive capsule distortion). Detection of true apnoea, recognition of 
arte=a2t, and measurement of the duration of true apncea were all improved when two channels 
of respiratcry monitoring were used in combination. We recommend that any study purporting to 
observe b-eathing patterrs by indirect recording of respiratory movement will be more reliable if 
more thar ne channel oZ respiratory movements is recorded simultaneously. Further, in infants 
no estimation of duration of central apnoea can be mede on the basis of either a transthoracic 
impscanc2 -ecord alone Dr n abdom=mal wall movemen: sensor alone. Comparison of findings 


amcaz stides using diferent single channel recordings are unlikely to be meaningful. 


Several repens on the occurrence of central apnoea 
in infancy kee been based on information provided 
by a single respiratory char nel tat detects cessation 
of either ckest or abdominal movements. =! The 
work of Henderson-Smart end Read’ Curzi- 
Dasca‘ova* and our ow1 observations of poly- 
graphic recordings, howev=-, led us to question the 
reliability of this approack as the relative contribu- 
tions cf chest and abdomur el movements © respira- 
tory 2=cursioa may vary ccrsiderably among infants 
and, over € stort time period, ir zhe same -nfant. As 
a prelaminery to studying petterns of central apnoea 
and heart -g-e in infants in the home, we recorded 
simultanecusly chest and ebdoninal movements on 
indepencei: channels and compared inZormation 
obta:med regarding central apnoea for each channel 
with tiat cerived from the two channels combined. 
We made ao attempt to detect obstructive apnoea— 
cesszton of a:rflow at the mouth and nostrils with 
contimuing -2spiratory mcvements*—as tne use of 
airflow serscrs is impracticable in the home setting. 
Our recording system aso imeluded heart rate. 
We present evidence thet the recording of both 
ches: and <~tdominal m>-vements simu taneously 
improves -Fe detection and quantization of central 
apncea. 


Subjects and methods 


The subjects, 11 boys and seven girls, were a sub- 
group from 50 infants being studied prospectively 
for respiratory pauses and heart rate during sleep at 
different ages through infancy. Five had been born 
prematurely but had recovered from all neonatal 
problems by the time of discharge home. Each was 
chnicélly normal and apparently healthy. The in- 
fants had at least two 24 hour recordings in the home 
between 46 and 60 weeks postconception. 
Simultaneous recordings of the electrocardio- 
graphic and respiratory signals from the thorax were 
obtaired using a single pair of paediatric adhesive 
electrocardiographic electrodes applied on opposite 
sides of the chest on the anterior axillary lines at the 
level of the nipples. The initial adequacy of the 
respiration signal was confirmed by the doctor who 
prepa~ed the infant for recording either by checking 
a visual oscilloscope signal during quiet breathing or 
inclucing a calibration period at the start of the tape 
for læer inspection The electrocardiographic and 
transtacracic impedance signals from these elec- 
trodes were recorded on a Healthdyne infant 
monitor incorporating a Medilog I 24 hour four 
chanrel ambulatory taperecorder. The abdominal 
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movement signal was obtained using a Graseby 
MR1O respiration monitor. This device has as tts 
sensor for respiration a soft plastic capsule taped 
firmly to the anterior abdominal wall. Aur pressure 
variations within the capsule associated with abdo- 
minal wall movement are transmitted along a fine 
plastic tube to the monitor.’ This instrument was 
modified to provide a continuous analogue electrical 
signal representing the pressure waves within the 
capsule that was recorded on a third channel of the 
tape recorder in the Healthdyne monitor in addition 
to the electrocardiographic and thoracic impedance 
signals. The alarm facilities of the monitors were not 
used in the present study. 

A specially trained senior physiological measure- 
ment technician (GB) continuously monitored the 
signals on a large screen oscilloscope during the 
playback. The tapes were replayed at a speed 60 
times faster than the orginal recording speed and 
the electrocardiographic and the two respiratory 
signals fed to solid state electronic buffer memortes 
that allowed signals to be captured at any time 
during analysis. The two respiratory signals were 
also fed to a purpose built apnoea analyser that 
compared the amplitude of each respiratory wave- 
form with a threshold that had been adjusted by the 
operator, to 25% of the amplitude of the respiratory 
signal during a calibration period in which the infant 
was at rest and breathing quietly. This 25% rule was 
more stringent than either an arbitrary visual 
threshold or both monitors’ own breath detection 
threshold. Movements with amplitudes less than a 
quarter of this were considered not to be associated 
with appreciable ventilation and could be dis- 
counted as effective breaths. 

The analyser could be switched to measure the 
time between successive breath detections in (a) the 
thoracic impedance channel alone, (b) the abdomi- 
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nal pressure channel alone, or (c) the two channels 
taken together. In this last mode the duration of an 
apnoeic pause was thus the period dunng which 
neither the thoracic nor abdominal channel detected 
a breath. 

An adjustable ‘apnoea duration threshold’ was 
provided in the analyser; this could be set to 
generate an output automatically whenever the 
breath-to-breath interval as defined by one of the 
above detection modes exceeded a chosen value. An 
electronic progress clock within the analyser 
accumulated the total time during which analysis 
was in progress. 

Each time an episode of apnoea was detected the 
analyser output was used to ‘freeze’ the whole 
system: this stopped the tape replay and the 
progress clock and captured in the buffer memories 
the last 40 seconds of the electrocardiographic and 
respiratory waveforms. The signals could then be 
further examined on the oscilloscope screen and 
both respiratory traces printed out with the corres- 
ponding electrocardiographic signal (fig 1). 

The operator was provided with a hand held push 
button control box from which the system could be 
‘frozen’ manually for detailed inspection of disturb- 
ances noticed on the monitor screen Another push 
button on the control box was used to disable 
analysis and stop the progress clock while allowing 
the tape replay to continue past any periods ın which 
the quality of the recorded signals was inadequate 
because of recording artefacts At the end of the 
tape the progress clock was read to obtain the total 
record duration actually analysed for that patient 

We elected to analyse 100 pauses >10 seconds for 
each respiratory channel (chest and abdomen). To 
ensure that a wide range of different recordings was 
included we selected by random numbers 27 tapes 
for scrutiny. As a single tape with frequent apnoeic 
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Fig1 Corresponding heart rate, transthoracic impedance, and abdominal movement during normal quiet breathing. 
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pauses could easily have resa tec in 100 pauses from 
the sere recording, we used a s2quential sampling 
technique whereby the first three pauses of each 
tape were studied and anal sis continusd sing the 
next tape in the series. Once all 27 tapes Fad been 
samp-ed for the first three sauses >10 seconds the 
process. was continued cycl rg through the parts of 
each tape not vet analysed. This resulted in all 27 
tapes contributing to the Cccumented results. The 
procedure wa: zhen repeatec with judgments on the 
presence of zeatral apnoez in each ckanrel being 
made by vis-al inspection 

We definec bradycardia as a heart rate of <80 
beats/minute “cr >10 seconds reasured as sequen- 
tial R-R intervals. We rcted its occurzence in 
relation to central apnoea Lut made no attempt to 
quantify it ic the tapes smudied. 


Results 


The results were analysed using twc crteria for 
absence of breaths on individual chanaels—one 
based on operator judgment and the othar on the 
threshold fer absent breaths as <25% of the 
amplitude seza in quiet breathing. There were no 
significant differences m tn results obtained using 
thes: methods (p>0-05); Ainccrgs fcr tre former 
methcd are reported here One hundred periods of 
absent ches: signals (>10 secoads) were identified 
from a total of 559 hours of recorcing. The 
abdominal sal yielded XCO pauses from 266 hours 
of recording The table g-ves tke results obtained. 
On 30 occasions visual mspection suggested that 
transient peor lead contac: was the cause of the sub- 
threstold signal (straight line appearance of apparent 
apnoea), while normal breathing moverrents were 
detec-ed on the other charnel. In the remaining 70 
occas-ons waere there were breathirg pauses >10 
seconds by tansthoracic ipecance, 23 (<7%) were 
confirmed zs true centra apncea of this duration 
after .nspection of the seccnd shanna. Ir 13 (19%) 
instarces breathing movements continued normally 


on the second channel (‘false’ apnoea identified), 
while in a further 24 (34%) instances, the pause in 
respiratery movements in the abdominal channel 
was less than 10 seconds (‘false’ apnoea duration 
identified). Thus in 67 of 100 electronically detected 
episode: of apnoea and in 37 of 70 (53%) episodes 
of comired electronically detected and visually 
detectec apnoea based on single channel transthoracic 
impedaace data, the use of a second respiratory 
channel altered the interpretation in qualitative or 
quantitztive terms. 

Whea the abdominal respiratory movement chan- 
nel was inspected a similar discrepancy was seen 
betwee2 single channel and dual channel findings. 
The nunter of signal failures interpreted as apnoea 
was much smaller, only 2%, but in 59 instances 
(60%) the abdominal channel was silent for 10 
second: cr more while the thoracic channel con- 
tinued =o show normal breathing movement. On 15 
(15%) occasions the duration of the pause in 
abdom-al movement was up to 5 seconds longer 
than that in thoracic movement, altering the quan- 
titative. assessment of the apparent central apnoea. 
Figs 2-4 show patterns observed in simultaneous 
recordings of chest and abdominal movements. 

Appzrent apnoea on one respiratory channel and 
normal respiratory movements on the other was not 
associa‘e¢c with bradycardia. Like other investiga- 
tors, however, we found that prolonged central 
apnoea was sometimes accompanied by bradycardia 
after € vanable period of up to 15 seconds.!° 
Bradycardia occurring in association with apnoea 
may icdizate arterial hypoxaemia, although this 
postulece has been challenged by Peabody et al.!! 


Discussion 


Both crest and abdominal movements contribute to 
the no-mal breathing movement patterns of infants 
with treir relative contributions in individual infants 
changing with sleep state and body position.? We 
have siown that this vanation may also be relevant 


Table Resets of recording: +her <25% of the amplitude seen in quiet breathing was used as the respiratory threshold 





Inte-pretauon af both 
channels com ned 


100 pauses >13 seconds 
in thoracic mo-ement 


100 pauses >10 seconds 
in abdominal movement 





Chanrels agre= ‘true’ apnoea 33 
Chanrels disazree 67 
Normal breathing movem2nt 
on cther channels (‘felse’ aprcea) 13 
Durat of pause <10 ssconds 
on other channel 24 
Suspected signal failure 
(brier Joss of backgroud ‘rotse’) 30 





10 
90 


73 


15 
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Fig2 True central apnoea with absence of respiratory movement. 
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Fig4 Absence of abdominal movement while chest movement continues 
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to the interpretation of zentral aproea when a 
respiretion monitor relies cr only one comdonent of 
respiretory movement. Transthoracic impedance 
changes zs the chest circurn“erence changes and gas 
content o? the chest <l-ers with breathing.’? 
Although the theory of :he method kas been 
disputed,}* * it 1s accepted as 1 useful m2asure of 
thoracc respiratory mov2nent (cr tts absence) 
given approoriate lead strg and attechment. The 
brief signa. failures detected :r the present study, 
and which accounted for 30 discrepant results, com- 
monly occurred during gros: body movements 
when impedance signals could exceed maximum 
threshold. The remaining discrepancies between 
chest and abdominal signels were probably caused 
by the relative paucity of chest movements when 
breathing was predominaacly abdominal. 

Sensor cr electrode detachment can contribute to 
observed errors using any method of monitoring. 
Faults ın sensor attachmené arc signal production 
from the abdominal pressure capsule (for example, 
insecure taping to the skin) nay be dfficult to 
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identify. his highlights the need for a second 
method of respiration detection as a failsafe against 
ever dezrosis of apnoea or of its duration. The 
initial sudes describing the use of abdominal sensor 
capsule-vere performed in the neonatal period when 
spontareo.is changes in body position (for example, 
rolling over) are less often seen than in older 
infants> Variability of total abdominal wall excur- 
sion with each breath or in the site of greatest 
movem=nt are evident when observing sléeping 
infants. Thus in studies that use the volume capsule 
to indicate cessation of respiratory movements any 
apparemt ebsence of movement must be confirmed 
by an a cernative method and the duration of pauses 
specified vith reference to all breathing movements. 
Diagnozis or quantitation of central apnoea based 
on a sirzle channel of respiration, using either of the 
monitoring systems described, is liable to lead to 
errors n he detection of apnoea, measurement of 
its durztion, and analysts of prognostic rsks." 
The pcssibility exists that our threshold for 
detectitzn of apnoea wab inappropriate. No pub- 
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norma infanu The apnoea du-cuon.trace represents each pause of 3 seconcs or more as a vertical line whose height 


correspond: to length of apnosc as indicated on vertical axis 
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lished report on single channel recording of central 
apnoea gives precise guidance on detection criteria 
We found that visual interpretation of cessation of 
movements on either channel resulted ın as discre- 
pant findings for chest and abdominal movements as 
the fixed threshold chosen. It ıs clearly impossible to 
be absolutely sure that apparent respiratory pauses 
on a single channel do indicate movement cessation 
with absent or ineffective breathing. The cessation 
of movement on both channels at the same time 
diminishes the likelihood of error. 

Inclusion of heart rate is useful as an indication of 
adequate impedance electrode contact and in the 
detection of changes in heart rate, but ıt does not 
necessarily overcome the difficulty inherent in inter- 
preting the results of a single channel recording. A 
normal heart rate allows no conclusions to be drawn 
about occurrence or duration of central apnoea. On 
the other hand, absence of respiratory movement on 
one channel with bradycardia is likely to confirm 
true central apnoea, though of uncertain duration. 
The occurrence of bradycardia may also relate to 
obstructive apnoea with continuing respiratory 
movements. Theoretically absence of movement on 
one channel, even when associated with bradycar- 
dia, does not preclude the occurrence of movements 
on the second respiratory channel although, in 
practice, this situation was not observed in the 
course of these recordings. 

Our results indicate that interpretation of co- 
incidental respiratory pauses of the duration observed 
(up to 20 seconds) by the methods outlined demands 
two channel respiratory monitonng. This does not 
infer that chest or abdominal movements are silent 
during periods of normal breathing but rather that 
breathing movement detection was imperfect using 
either of two commonly used monitoring systems 
As a result of our findings on two channel monitor- 
ing we have studied patterns of respiratory pauses in 
infancy prospectively using two channels for respira- 
tion and one for heart rate (fig 5). This system 
detects the occurrence and duration of cessation of 
movements associated with respiration (central 
apnoea) and allows more precise interpretation of 
respiratory events associated with bradycardia than 
1s possible with a single channel system 


Thrs work was supported by a grant from the Foundation for the 
Study of Infant Deaths We thank parents who allowed us to study 
their infants, Mrs P Walker for secretarial help, and the depart- 


ment of medical illustration, Leicester Royal Infirmary Mr D 
Terrace, department of medical physics at the Royal Infirmary, 
Edinburgh, provided technical expertise in modifying equipment 
for recording 
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Inhaled bronchodilator treatment via the nebuhaler in 
young asthm=tic patients 


J B PDOL, A GREENCUGH, J G A GLEESON, AND J F PRICE 
Paediatric Respiratory Lazoratory, Depa-tment of Child Health, King’s College Hospital, London 


SUMMaRY Changes in funct:onal residual capacity and peak flow rate were measured to assess 
broncaodilator response zo terbutaline inhaled via a nebashaler. In 10 children with asthma, aged 
5-7 years, five breaths cufficient to operate the nebuha-er valve resulted in clinically important 
improvement in both the funztional residual capacity anc the peak flow rate. In 18 of 22 children, 

aged 2-5 years, who weze too young t have their peak flow rate measured reliably, terbutaline 
admiristered via this -wod-fied nebahaler technique was also associated with a clinically 
important change in furctional residual capacity. The results suggest that effective bronchodila- 


tion Lsing a nebuhaler zar be achieved even in very young children. 


Inhaled bronchodilator treatment has aivantages 
compared witk oral treatment: tke cnset of action ts 
more rapid and smaller dess ace required so there 
is less tisk of side effects.! I- is zifficult, hcwever, to 
give tronchodilator by imhalaczion to very young 
asthmatic patients other than by using a neDuliser. A 
pear shaped spacer device (n25uhaler) has been 
shown ta bz an effective neamns cf administering 
bronchodilazors to adults and older zhildren.3 
Recently it has been sazgested that it is not 
necessary to follow the manufacturers recom- 
mended manceuvre of tuc deep inhalatons from 
residual volume, but that five normal breaths of a 
sufficiznt magnitude to mcve zhe rebuhaler valve 
resulted ın efective adm-ristratior. of treatment.‘ 
The latter menoeuvre is easy even for preschool 
children to perform. 

It is difficul: to assess broncradilator response in 
young children who cannot reliably perfrm peak 
flow nmeasurenents. The measurement of Functional 
residual capacity, however, 1s wel tolerated and 
reproducible i in children even a3 young as2 years of 
age. Us:ng this technique +e teve found that most 
young asthnati patients have -aised lung volumes® 
and that nebuised bronch>dila-or treatment in such 
young child-en can be assc-ciated with a reduction in 
the ftnctional residual capacity.” 

In the present studies we first investigated 
changes in ftnctional residual capacity and peak 
flow zate, after bronchodlatcr treatmeat via the 
nebukaler, in children with asthma who were 
capable of pzrforming tcth tests. Secondly, we 
investigatec whether children with esthme who were 
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too yoang to have their peak flow rate measured 
reliably had a similar change in functional residual 
capacity on nebuhaler treatment. 


Patients and methods 


Ten coasecutive children (nine boys, one girl; mean 
age 5-& years, range 5:3-6:9) were enrolled into the 
first part of the study. Twenty two consecutive 
preschool children (14 boys, eight girls; mean age 
3-6 years, range 2-5-4-9) were enrolled into the 
second part of the study. All the children were 
attending the paediatric clinic at King’s College 
Hospital for the treatment of perennial asthma. 
Asthma was diagnosed after three separate episodes 
of wheezing and a clinical response to oral broncho- 
dilator treatment. All children were receiving 
B adrenergic stimulants, and in addition 13 were 
being treated with theophylline orally and one of the 
older children inhaled steroids. 

Pernission for this study was granted by the 
King’s College Hospital Ethics Committee. In- 
formed parental consent was obtained. 

All the children were studied in the paediatric 
tespiretory laboratory at King’s College Hospital; 
B adrenergic stimulants were omitted at least four 
hours before the measurement were taken. 

On arrival the child’s functional residual capacity 
was m2asured and when possible the peak flow rate. 
The caild then received 500 ug terbutaline via a 
metered dose aerosol through the nebuhaler. The 
canister was compressed to release a dose of 250 ug. 
The child then took five breaths of sufficient 
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magnitude to move the nebuhaler valve; this man- 
oeuvre was then repeated. After 10 minutes 
measurements of functional residual capacity and 
peak flow rate (where possible) were repeated. As 
an assessment of symptomatic response, 10 minutes 
after bronchodilator treatment the child was asked if 
he or she felt less wheezy, the same, or worse 
Children who failed to show either a clinically 
important change m either measurement (see 
below) were asked to reattend the laboratory at a 
later date for retesting. 


RESPIRATORY FUNCTION MEASUREMENTS 

Functional residual capacity was measured by 
helum gas dilution. The measurement was made 
with the child ın a sitting position breathing through 
a water sealed spirometer (Gould Pulmonet 3) via a 
face mask. Equilibration was assumed when there 
had been a change of less than 20 ml in functional 
residual capacity over a 30 second period.® In eight 
other young children with asthma (age 2-5 years) six 
measurements of functional residual capacity had 
been obtained; there was a mean coefficient of 
variation of 4%. Thus from these data and our 
previous results’ a clinically important change in 
functional residual capacity was designated as 
greater than 8% of predicted for height. Peak flow 
rate was measured by a Wnight’s Peak Flow mini- 
meter and reported as the best of three separate 
measurements before and after bronchodilator 
treatment. Changes greater than 10% predicted for 


height were used as evidence of an important 


bronchodilator response. 

All lung function measurements were performed 
by JBP and JG. Recordings of functional residual 
capacity were coded and subsequently analysed 
blind of clinical details by AG. Results of both 
measurements were expressed as a percentage of 
predicted for height using our own normal ranges 
for functional residual capacity? and those of 
Murray and Cook for peak flow rate.® 


STATISTICAL ANALYSIS 

Bronchodilator response in both functional residual 
capacity and peak flow rate were assessed for 
significance using a paired Student’s ¢ test. The 
relation between changes in these measurements to 
the degree of hyperinflation before bronchodilator 
treatment was assessed for significance using Spear- 
man’s correlation. 


Results 
All but one child admitted to feeling better after the 


administration of terbutaline by the modified nebu- 
haler technique. In all 10 older children there was a 


significant change in both measurements: an 1n- 
crease in peak flow rate and a decrease in functional 
residual capacity (p<0-01) (fig 1). The response, 
however, was variable, with a mean change in peak 
flow rate of 38-5% (range 10-65%) and mean 
change in functional residual capacity of 18-9% 
(range 8-44%). Sixteen of the 22 younger asthmatic 
patients showed a reduction in functional residual 
capacity after bronchodilator treatment, (p<0-01) 
(fig 2). In all children the change in peak flow rate 
and functional residual capacity correlated (p<0-01) 
with the measurement of functional residual capa- 
city before bronchodilator treatment (r=—-0-78 peak 
flow rate, r=0-49 functional residual capacity). Two 
young asthmatic patients showed an increase in 
functional residual capacity after bronchodilator 
treatment: 22% and 24% change, respectively. Both 
these children, though having frequent severe 
asthma attacks, had functional residual capacities 
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Fig2  Funczhonal residual capacity befo-e and cfter 
admueéstratan of bronchodilator in tne young crildren (2-5 
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Children wth a greater than 8% chenge im funct onal 
residual capacity after bronchoailato: treatment (@), 
children wih either a less thar 8% hange or an increase in 
functional rezidual capacity a ter bouchodilato> 
treatreent (A) 


within tke normal range before brorchodilator 
treatment 101% and 88'% of predicted For height, 
respectively. 

Ofthe four young asthmatic: patients who failed to 
show a clinically impor ent change in functional 
residaal capacity (>8%) after bronchodi_ator treat- 
ment, theee have been recalled for at least two 
further measurements, and = variable response to 
treatnen nas been showr. In one child there was 
an imcr2ése in magnituce of change in functional 
residua. capacity with repeat testir.g and in a second 
a greater than 8% chaaze in functioral residual 


capacity cecurred only when the child was coughing 
or wheezing, or both, at the time of measurement. 
The third child, despite being seen on a further three 
occasioas. consistently failed to show a clinically 
importent response to bronchodilator treatment. 
The fourth child, who showed neither symptom 
relief cr a change in functional residual capacity 
after b-onchodilator treatment, has not been re- 
called æ he no longer attends the asthma clinic as he 
is symptcm free at present. 


Discussion 


Bronchodilator treatment ıs more effectively admi- 
nistered by inhalation. Unfortunately young chil- 
dren have insufficient technical skill to coordinate 
the operation of a pressunsed inhaler and inhala- 
tion, amd as a consequence nebulisers have become 
increasagly popular. Nebulisers are large, require 
an outside power source, and are a relatively 
inefficiznt method of administration. Four to eight 
times the quantity of bronchodilator is necessary 
when ziven by a nebuliser to produce an equal 
effect, and at most 1% of the nebulised dose 
reache; the lung’® compared with almost 8% by a 
pressurised aerosol.'! It has been shown that the 
attachrent of a pear shaped spacer to the press- 
urised zannister increases the availability of the drug 
to the patient, even if inhalation is delayed by 
severa. seconds; this dispenses with the need to 
coordinate operation and inhalation.!? This mode of 
delivery is more efficient in that the deposition of 
the drug in the lungs can be shown to increase to as 
much zs 13%."! 

Rec2ntly a placebo controlled study has shown 
that tze complicated instructions given by the 
manufacturers for correct nebuhaler use are not 
necessary for effective administration of bronchodi- 
lator, naking this method of treatment more widely 
applicable.* A further study using a tube spacer 
rather than nebuhaler showed that bronchodilation, 
assessed by changes ın forced expiratory volume in 
one sezond, functional residual capacity, and re- 
sidual volume, was simular if the child inhaled from 
residual volume or from functional residual cap- 
acity; bronchodilation was also similar whether 
the child inhaled as deeply as possible or only to 
about half the maximum volume.” The present 
study zonfirms that in asthmatic children older than 
5 yeacs terbutaline given by modified nebuhaler 
technique provides effective bronchodilator treat- 
ment. “he changes in peak flow, confirming a 
broncacdilator response, were associated with 
changes in functional residual capacity. In a pre- 
vious study changes ın functional residual capacity 
were „hown ın response to salbutamol that was given 
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via a nebuliser and these changes were associated 
with symptom relief. Thus it was felt that the 
effectiveness of this treatment technique could be 
assessed reliably by measuring changes in functional 
residual capacity in children too young to perform 
peak flow measurements but in whom inhalation by 
nebuhaler might confer numerous advantages. 

In only 18 of the 22 young children tested was 
there a clinically important change ın functional 
residual capacity. In two of these 18 children there 
was an increase in functional residual capacity after 
bronchodilator treatment. Both these children, 
though having frequent severe asthma attacks, had 
low functional residual capacities before broncho- 
dilator treatment. A possible explanation for these 
results was that the children had such severe asthma 
that there was a hmiıtation of gas mixing. The 
measurement technique showed that both children 
had a relatively low functional lung volume before 
bronchodilator treatment that increased after treat- 
ment and this was associated with symptom relief. 
Of the four children who showed no clinically 
important change ın functional residual capacity, 
one was probably incorrectly included in this study 
as he no longer had asthmatic symptoms and thus 
would have been unlikely to respond to broncho- 
dilator. Lack of a clinically important change in 
functional residual capacity in the other three 
children could be explained in two ways: firstly, an 
insensitivity of the measurement technique or 
secondly, failure of the treatment technique. It has 
been suggested that absolute functional residual 
capacity may not be a true guide to the amount of 
trapped gas and thus validity of measurements of 
functional residual capacity in determining hyper- 
inflation could not be anticipated.’* We have, 
however, previously shown that functional residual 
capacity is raised in young asthmatic patients and 
that the degree of this rise 1s related to the severity 
of the asthma as judged by the amount of treatment 
required. We have also shown that in response to 
nebulised salbutamol during acute asthma attacks 
there 1s a reduction in functional residual capacity 
and a lessening of hyperinflation, which is associated 
with an appreciable improvement in compliance.” 
This, plus evidence from the first part of our study 
that clinically important changes in functional re- 
sidual capacity were always associated with a similar 
response in peak flow rate, suggests the measure- 
ment technique can reliably detect bronchodilator 
response. Thus the explanation for the three chil- 
dren in whom a clinically important change m 
functional residual capacity was not shown after 
bronchodilator treatment seems likely to be a failure 


of method of treatment administration. This hypo- 
thesis 1s supported by the increase in magnitude of 
change in functional residual capacity after bron- 
chodilator treatment that was shown in one child on 
repeat visits; this suggests a learning process. 
From these results we would suggest that bron- 
chodilator given by this modified nebuhaler techni- 
que may be an effective form of treatment for young 
asthmatic children. We would also propose that a 
change in functional residual capacity may be used 
in young children, who are too young to perform 
peak flow rate, to confirm bronchodilator response. 
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SUMMARY Ten children with the characteristic clinical and haematological features of 
haerrophagocytic lymprohistiocytosis are reported. Four patients treated with a combination of 
drugs coraprising etopos.de, methotrexate, and steroids were in complete remission after 10 to 30 


months. 


Natural cytotoxic mechanisms including natural killer cell activity, antibody dependent cell 
mediatec cytotoxicity, lymphokine accivated killer cell activity, and natural killer cell like activity 
were persistently absent cr severely impaired in these four patients despite their clinical 
remission. Their parents and one healthy sibling also had impaired natural cytotoxic mechanisms. 
Constitutional impzirment of natural cytotoxic mechanisms could be important in the 
pathogeresis of haemo >hazgocvtic lymphohistiocytosis. 


Familial Laemophagocytic reticulosis was first de- 
cribed ty Farquhar and Claireaux in 1952 ! Now 
known as izmilial heemortagozytic lymphohistiocy- 
tosis (FHL), it is a rare disease that is protably often 
wiengly Gagnosed. It usally presents with fever, 
hepatosplenomegaly, and rancytop2nia in infants.?7~* 
The central nervous srstem is often affected. 
Hypertr.g-)ceridaemia and hypofibrinogeraemia are 
common, and often reversitl2 with treatment.’ 
Genetic enalysis of most of the sibships reported 
elsewhere. indicates that there is an autosomal 
receszive inheritance in about 75% cf cases.® The 
disease hes been rapidly fatal im most patiznts due to 
visceral irfltration of lymphocytes and hstiocytes.? 
Initial a-tempts at treatm2at with plasma and blood 
exchenge l2d to some improvement in the clinical 
course.’ Recently long term remission has been 
achieved by treatmen- with etopcside®‘ and teni- 
poside.'° Combined treatment with etoposide, 
stero ds, and methotrexate ziven intrathecally, 
seems to result in long tem clinical remission, and 
preliminary results of pzevertion of facal relapse 
from symptoms in the central nervous system by 
cranial irradiation have teen reported.'* 

Evaluation of the immunological state of some 
patients has shown tha: ir soma cases impairment of 
the -mmine system 1s an essential ceature of 
FHL '?-* Impairment of natural killer cell activity 
has recently been reported.'* 


We report the clinical and immunological features 
of 10 new cases of FHL. In particular we investi- 
gated various natural cytotoxic mechanisms includ- 
ing natural killer cell activity, antibody dependent 
cellular cytotoxicity, lymphokine activated killer cell 
activity, and natural killer cell like activity generated 
in allogeneic mixed lymphocyte cultures in four 
affected children who achieved continuous complete 
remission, and in their families. 


Patients and methods 


Nine toys and one girl aged between 1 and 44 
months from six Italian families were studied 
between 1983 and 1986. They all had FHL according 
to current diagnostic criteria.? 4 Cases 3 and 4 and 
cases 5 and 6 were brothers, and cases 1, 9, and 10 
(the latter being male monozygous twins) were 
members of the same family. The families of cases 7 
and 8, and of 1, 9, and 10, were also studied; they 
comprised six healthy parents aged from 25 to 35, 
and the 3 year old healthy brother of cases 1, 9, and 
10. The control group (from whom the normal 
values were denved) comprised healthy adult sub- 
jects who underwent immunological evaluation at 
the same time as the patients 


CELL PREPARATION 
Lymphocytes were isolated from heparinised 
peripheral blood as previously described.16 
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ASSAY OF NATURAL KILLER CELL ACTIVITY 

The assay was performed as previously described.!” 
K562 cells were used as the target line, and they 
were labelled with 100 Ci of sodium *!chromate 
(New England Nuclear) for 60 minutes at 37°C. The 
cells were plated in duplicate ın concentrations of 
5x10°/ul, and varying numbers of effector cells were 
then added to give effector:target cell ratios of 
100:1, 30:1, and 10:1. The plates were incubated in a 
humidified atmosphere containing 5% carbon diox- 
ide for four hours at 37°C. After the incubation 
period the amount of radioactivity in the super- 
natant was measured by a gamma counter. The 
results were expressed as percentage cytotoxicity 
measured by specific release of “/chromate and 
calculated as follows: % release=experimental re- 
lease minus spontaneous release/total release minus 
spontaneous release x 100. 


ASSAY OF ANTIBODY DEPENDENT CELLULAR 
CYTOTOXICITY 

P815 cells, which are resistant to the activity of 
natural killer cells, were sensitised with rabbit 
specific IgG before being used as target cells These 
cells, ın concentrations of 1-2x10°, were labelled 
with *'chromate and then incubated with antiP815 
antiserum in a dilution of 1:10° for 30 minutes at 
room temperature. The assay was performed under 
the same conditions as that of natural killer cell 
activity. 


ASSAY OF LYMPHOKINE ACTIVATED KILLER CELL 
ACTIVITY 

Lymphocytes were cultured in 24 well plates at a 
concentration of 2X10°/ml in 2 ml of Roswell Park 
Memorial Institute (RPMI) 1640 medium, which 
was supplemented with 10% human AB serum, 50 
ug/ml gentamicin, and 2 mM glutamine (complete 
medium) in the presence of 500 U/mi human 
recombinant interleukin 2 (R IL-2, Roche). After 
being incubated for seven days in a humidified 
atmosphere with 5% carbon dioxide the cells were 
recovered and their cytotoxicity measured against 
Daudi target cells, which are resistant to the activity 
of natural killer cells, under the same conditions as 
described above. 


ASSAY OF ALLOGENEIC MIXED LYMPHOCYTE RESPONSE 
AND NATURAL KILLER CELL LIKE ACTIVITY 

Responder lymphocytes were cultured in 24 well 
plates at a concentration of 10%ml ın complete 
medium. Allogeneic human mononuclear cells were 
used as the stimulators after they had been irradi- 
ated with 2000 rads, and were added at the same 
concentration in a total volume of 2 ml. Cultures 
were incubated at 37°C ın a humidified atmosphere 
with 5% carbon dioxide. After seven days cells were 
recovered and natural killer cell like cytotoxicity was 
measured against HL-60 target cells, which are 
resistant to natural killer cell activity, under the 
same conditions as described above. 


Table i Clinical and laboratory data of 10 children with haemophagocytic lymphohistiocytosis 








Case nos 
1 2 3 4 5 6 7 8 9 10 

Sex M M M M M M F M M M 
Famultal occurrence Yes No Yes Yes Yes Yes No No Yes Yes 
Age at onset (months) 2 17 1 2 25 44 13 5 2 2 
Fever (>38-5°C) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Hepatosplenomegaly Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Lymphadenopathy No No No No Yes Yes Yes Yes No No 
Jaundice No No Yes No Yes No No Yes No No 
Skin rash No No Yes No Yes No No No No No 
Polymorphonuclear leucocytes <1x10° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Platelet count <1000x 10°71 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Serum fibrinogen concentration <1g/l Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Serum triglyceride concentration 

>1-7 mmol/l Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
White cell count in cerebrospinal fluid 

>5x 10/1 Yes Yes Yes Yes Yes No Yes No No No 
Erythrophagocytosis n bone marrow, 

and liver or spleen Yes Yes Yes Yes * Yes Yes Yes Yes Yes 
Cranial radioprophylaxıs (18 Gy in 

10 doses) No No No No No No Yes Yes No No 
Outcome Died Died Died Died Dred Died Well Well Well Well 
Age at death, or at time of wnting 7 

(months) 4 B 12 20 26 46 43 24 12 12 





*Observation not made by us 
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These 10 ckildren showed the clinical and laboratory 
featices that are typical cf FHL (table 1°. Seven of 
the 10 had the familial dis2ase, the other three being 
isolated cases. 

Care 3 ren a fulminant course with a graft versus 
host reaction after a b.ood transfusion, so the 
diagnosis cf congenital severe combined immune 
deficizncy had to be excluded. Later Hs brother 
(casz 4 developed typkal FHL. The complete 
clinical record of case 5 wes available from another 
hospi-al where the child Fed ded of wha had been 
assumed to be a lymphopncliferetive disorder. Cases 
1-6 al died of severe FHL, cases £ and € within 26 
montis of age. The las? Four patients (cases 7-10) 
were still alive, and in ccrtmvous compete remis- 
sion 10 to 50 months aftec diagnos:s. 

Immunological investigetcr of the 1) patients 


Caselli, and Burgio 


showed an inconsistent pattern of abnormalities, as 
reported elsewhere. '* In the four surviving children 
(cases 7-10) natural killer cell activity, lymphokine 
activated killer cell activity, antibody dependent 
cellular cytotoxicity, and natural killer cell like 
activity were profoundly impaired despite con- 
tinuous clinical remission; fibrinogen and trg- 
lyceride concentrations had returned to normal, and 
haemorphagocytosis was no longer detectable 
(table 2). 

Table 3 shows that the parents of the surviving 
patients and the healthy 3 year old brother of 
patients 1, 9, and 10 all showed impairment in their 
natural cytotoxic mechanisms. In particular natural 
killer cel. activity was extremely low or absent in the 
mothers of cases 7 and 8, the father of 8, and ın the 
healthy brother; it was at the lower limit of normal 
in the father of case 7. Antibody dependent cellular 
cytotoxicity was low in four of the six parents tested; 


Tabe? Na*ural cytotoxicity evaluanon in foursurviving patients 














Effector Surviving case nos Normal 
target values 
cell raho 7 8 9 10 mean (SD) 
Natural killer zell activity wo 1 2 6 34 17 61 (13) 
301 3 2 21 23 40 (12) 
101 2 0 10 17 28 (9) 
Antibody dependent cellular cyrocox:c tv wo 1 Dy) 28 7 10 68 (17) 
301 3 0 2 8 52 (15) 
101 9 0 2 2 27 (10) 
Lympaekire activated killer cell activity 1001 3 22 35 27 74 (14) 
301 9 15 26 9 53 (11) 
101 2 13 16 9 31 (9) 
Natural killer zel. hke activity 100:1 D 2 22 12 55 (21) 
301 9 0 18 7 47 (13) 
101 9 0 7 4 22 (13) 





Activities are 2xpressed as % cf spec-fic lysis 


Table 3 Celular cytotoxicity and naturel killer zell phenotype in six parerts and one healthy brother of cases 7-10 











Effector Case 7 Case 8 Cases I, 9, and 10 Normal 
target values 
cell rana Fath Mother Father Mother Father Mother Brother mean (SD) 
Natural kiler cell activity 100.1 32 8 21 17 56 46 25 61 (13) 
301 18 4 15 8 46 45 28 40 (12) 
101 5 4 7 6 39 46 24 28 (9) 
Antibody cependent cellular 
cytotoxaty -00 1 27 24 33 27 69 46 19 68 (17) 
30.1 21 12 30 18 76 33 12 52 (15) 
101 12 7 7 9 56 25 11 27 (10) 
Lymphekire gctrated killer cell 
activLy 200 1 52 52 19 10 16 7 54 74 (14) 
30 1 41 33 12 3 15 62 55 53 (11) 
101 23 28 4 2 7 59 46 31 (9) 
Natural kiler cell like activity 700 1 67 38 28 27 46 59 33 55 (21) 
30.1 64 26 15 22 19 48 21 47 (13) 
101 42 6 6 5 20 40 Hn 22 (13) 
With moncclonal antibody Leu7 12 9 8 12 ND ND ND 18 (7) 
With noncclonal antibody Leul= 18 7 15 14 ND ND ND 23 (6) 





Activities are expressed as % cf specifiz lysis Leu7 znd Leull are expressed as % of positive cells. 
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lymphokine activated killer cell activity was low in 
both parents of case 7 and in the father of cases 9 
and 10, and natural killer cell like activity was low 
in the parents of case 8 and at the lower limit of 
normal in the mother of case 7 and in the brother of 
cases 1, 9, and 10. 


Discussion 


We have studied 10 cases of FHL from six Italan 
families. Three patients came from families with no 
other affected children, but were included as they 
showed all the clinical and laboratory features of 
FHL with the exception of a positive family history. 
It is reported that there is only a slight preponder- 
ance of males affected,© whereas we found a 
male:female ratio of 9:1. The clinical course was 
severe and all but the last four children died, most 
within 2 years of age. The four surviving patients 
were treated with a combination of drugs (etopo- 
side, steroids, and methotrexate given intrathec- 
ally). Cases 7 and 8 received cranial irradiation ma 
dose of 18 Gy, as recently suggested, !! They were all 
in continuous remission at the time of wrting after 
10 to 30 months. How long chemotherapy should be 
continued in patients in remission 1s still debatable 
We decided not to suspend treatment because of the 
severe prognosis and the evidence of early relapse 
after stopping treatment found by others (C Gris- 
celli, personal communication). 

The pathogenesis of FHL is unknown. A primary 
disorder of lymphocyte response with secondary 
impairment of the monocytic response has been 
suggested. A defect in natural killer cell activity that 
1s reversible by cytotoxic treatment, has also been 
suggested.’ In the four surviving children in our 
report (cases 7-10), natural cytotoxic mechanisms 
including natural killer cell activity, antibody depen- 
dent cellular cytotoxicity, lymphokine activated 
killer cell activity and natural killer cell like activity 
were persistently absent or severely impaired even 
dunng the long lasting complete remission. Impair- 
ment of cytotoxicity is not due to treatment with 
drugs,'> because we detected it in the healthy, 
untreated subjects as well as the patients Moreover, 
this study provides evidence that the parents and the 
only healthy brother of our patients with FHL have 
impairment of one or more of their natural cytotoxic 
mechanisms. These data suggest that the defect may 
be genetically transmitted from the healthy heter- 
ozygous parents to the offspring. In our patients 
impairment of natural cytotoxicity appeared to be a 
characteristic feature of FHL, independent of clini- 
cal state, typical biochemical aberrations, and treat- 
ment. 

The present data are not in keeping with a 


previous report of an apparently reversible defect in 
natural killer cell activity in FHL.!! On the contrary, 
evidence of restoration of natural killer cell activity 
m a patient with FHL who received an HLA 
matched bone marrow transplant! suggests that the 
successful graft led to clinical remission, and to 
biological replacement of the impaired lymphocyte 
clone. It can be hypothesised that in FHL functional 
imbalance of different natural killer cell subsets is 
responsible for the persistent severe impairment in 
natural cytotoxic mechanisms. Nevertheless, our 
results confirm previous reports”: ?! that showed 
that the percentage of circulating natural killer cells 
(calculated using Leu 7 and Leu 11 monoclonal 
antibodies) 1s low only m some patients, and does 
not correlate with low functional activity. Moreover, 
incubation with interferon (the production of which 
also seems to be impaired) has been reported as 
being ieffective in restoring natural killer cell 
activity in patients with FHL.” 

Natural killer cell activity develops in humans 
during the prenatal penod, is still depressed in the 
newborn, and becomes complete—that is, the same 
as normal adult activity—within a few months.” 
Nevertheless, newborn infants display normal or 
even high antibody dependent cellular cytotoxicity, 
natural killer cell uke and lymphokine activated 
killer cell activities when compared with adult 
controls.? 

It was recently reported that homozygosity in the 
genes controlling the major histocompatibility com- 
plex influences natural killer cell activity in man. 
Thus a link between the gene or genes controlling 
the development of FHL and those controlling the 
level of natural killer cell activity, which are all 
located close to the genes coding for luman leuco- 
cyte antigen, could be possible. The various 
mechanisms of natural cytotoxicity are currently 
thought to play a principal part in the defence 
against proliferating aberrant cells or cells infected 
with viruses, as well as having a regulatory role in 
the modulation of hemopoiesis.*® 2? A persistent 
constitutional impairment of these mechanisms 
seems to be important in the pathogenesis of FHL. 
Moreover, the identification of this biological 
marker is also important as it may have a practical 
apphcation if prenatal diagnosis is attempted. 


We thank Prodotti Roche spa who provided the recombinant 
interleukin 2 This work was partly supported by Ministero 
Pubblica Istruzione Ricerca Scientifica, Quota 40%/1987 
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SUMMARY Six families with at least one infant each with confirmed ornithine transcarbamylase 
deficiency were investigated by DNA analysis. All the affected sons had died, and no DNA had 
been stored. Using the restriction endonucleases MspI and Bam HI three restriction fragment 
length polymorphisms were detected which led to eight distinct haplotypes. Using these results 
and those of protein loading tests that diagnosed heterozygote (carrier) status in some family 
members, some carriers were detected, and prenatal diagnosis was offered to two families. In two 
further families no polymorphisms were found and no prenatal diagnosis was possible. In the 
remaining two families prenatal diagnosis was impossible because of the lack of DNA from an 


affected or unaffected son, or in one case from the father, of an obligate carrier. 

These studies emphasise the importance of preserving tissue for DNA extraction from infants 
dying of inborn errors of metabolism, and also show the way in which information from 
conventional biochemical studies can complement diagnostic tests using DNA. 


Deficiency of ornithine transcarbamylase (Enzyme 
Commussion No 2.1.3.3), an enzyme in the urea 
cycle, is a severe X-linked disorder which results in 
hyperammonaemia and early death in affected 
hemizygote male ınfants. ° Due to random in- 
activation of X chromosomes female carriers have 
variable amounts of enzyme activity and a less 
severe form of the deficiency. This may show itself 
in protein intolerance, cyclical vomiting, and mental 
retardation, although many carriers are asymptoma- 
tic. 

Ornithine transcarbamylase is a mitochondrial 
enzyme expressed only in liver and small intestinal 
mucosa,’ so prenatal diagnosis by chorionic villus 
sampling or amniocentesis is not possible. Detection 
of carriers has been attempted by giving an orotic 
acid free protein load and measuring urinary excre- 
tion of orotic acid and blood ammonia concentra- 
tions Though a positive result can successfully 
indicate a carrier a negative result does not neces- 
sarily indicate normality because of the vanability of 
enzyme activity that may approach normal in some 
carriers.! For example, an asymptomatic woman 
whose daughter and two infant sons died from 
ornithine transcarbamylase deficiency had normal 
protein loading tests.‘ 

Isolation of the gene for ornithine transcarbamy- 


lase has permitted an alternative approach to the 
diagnosis of the disorder by DNA analysis.° 
Although the mutations responsible for the de- 
ficiency are unknown, in most circumstances the 
disorder can be detected by establishing linkage 
between the mutant gene and a restriction fragment 
length polymorphism within or near the gene 
locus.68 Once a restriction fragment length poly- 
morphism has been closely linked to a particular 
gene, it may be possible to track that gene by its 
restriction fragment length polymorphism, which 
will be transmitted along Mendehan lines within a 
family. In this study we describe our experience 
using DNA linkage analysis for the detection of 
carriers and in prenatal diagnosis of six kindred at 
risk of ornithine transcarbamylase deficiency. 


Patients and methods 


Members of six kindred with ornithine transcar- 
bamylase deficiency were studied. Figs la-f show 
the pedigrees of tuese families. 


KINDRED A (fig 1a) 

Ornithine transcarbamylase deficiency was di- 
agnosed after the propositus (III 5) presented when 
2 days old with hyperammonaemic coma and died 
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Fig la-i redigrees of kinareds A-F Roman numerals indicate generations, Arabic numerals indicate haplotypes 


on day 4 analysis of liver obtained by needle biopsy 
before death showed barely detectable ornithine 
transcar>amylase activity; otter enzymes of the urea 
cycle werz within the ncrmal ranges His mother (II 
21 and tvz sisters (III 1 and III 2) had unequivocally 
positive results when gren a formal protein loading 
test. 


KINDRED & (fig 1b) 

The pzcpesitus (II 3) cid when 4 days old, having 
become Fyperammona2miz on day 2. Ormthine 
transcarbemylase defidency was suspected when 
analysis o7 the urine sho wed high concentrations of 
orotic acid, and plasma citrulline concentration was 
undetectasle The diazmosis was confirmed when 
ornithire transcarbamy-ese ectivity was found to be 
less than 10% of normal ir. liver obtained before 
death by needle biopsy An 2arlier male sibling had 
died ın id2ntical circurcstances, and the mother (II 
1) was therefore diagncsed as an obligate heterozy- 
gote for crnithine transcarbemylase deficiency. Her 
protein lzading tests we-e positive but those of her 
sister (-I 2) and their roth2: (1 1) were negative. 


KINDRED = (fig Ic) 
The propositus (IIT 1) died in the neonatal penod 
end diagnosis of ormthine transcarbamylase de- 


ficiemcy was suggested by analysis of blood and 
urine; this was confirmed by assay of liver enzyme 
activ.ty. A second son (III 2) was treated for 
ornithine transcarbamylase deficiency from birth 
This aad been diagnosed by a low plasma citrulline 
concentration together with increased excretion of 
orotic acid in the urine. He was never hyperammo- 
naenic and had remained well on treatment for 
eigh- months, when he died suddenly during an 
intercurrent infection. The mother (II 2) was thus an 
obligat2 heterozygote. Her mother (I 2) had a 
normal protein loading test. 


KINERED D (fig 1d) 

The propositus (II 2), a girl of 3 years old, was found 
to be a carrier for ornithine transcarbamylase 
deficieacy after she presented with protein intoler- 
ance and cyclical vomiting. The diagnosis was 
suspected when raised concentrations of blood 
ammonia together with increased excretion of orotic 
acid. in the urine were found. A liver biopsy 
spedamen showed ornithine transcarbamylase con- 
centrations of about 30% of normal. Neither her 
motner (I 1} nor her sister (II 1) showed any 
evidence of ormthine transcarbamylase deficiency 
andın both the protein loading tests were negative. 


KINDRED E (fig le) 

In this family the propositus was a girl aged 18 
months who presented with recurrent vomiting She 
had increased excretion of orotic acid in the unne, a 
raised blood ammonia concentration, and raised 
plasma glutamine concentration, no other plasma 
amino acids were appreciably raised She died of an 
ependymoblastoma at the age of 2'4 years ' Her 
mother (II 2) had had two sons both of whom died ın 
the first week of life. Protein loading tests on the 
mother, her two sisters and their mother gave 
unequivocally positive results. 


KINDRED F (fig 1f) 

The mother (II 1) was diagnosed as a heterozygote 
for ornithine transcarbamylase deficiency on her 
family history and the positive results of a protem 
loading test. The propositus, her son, died when 3 
days old following the onset of vomiting and coma 
on day 2. Excretion of orotic acid in the urine was 
raised and the plasma citrulline concentration was 
undetectable. A sample of liver obtained by needle 
biopsy showed complete absence of cross reacting 
ornithine transcarbamylase protein. The mother’s 
brother (II 4) had died aged 5 days of unknown 
cause. 


DNA ANALYSIS 

DNA was prepared by standard methods from the 
buffy coat fraction obtained from 10 ml of blood '! 
DNA (10 pg) was digested with restriction endonuc- 
leases MspI, Bam HI, or Tag I (Pharmacia) under 
conditions recommended by the supplier. The re- 
sulting restriction fragments were separated by 
agarose gel electrophoresis (0-8% agarose, 16-18 
hours at 1-8 V/cm) in Tns-acetate-EDTA 
buffer.‘ DNA transfer to nitrocellulose mem- 
branes, prehybridisation, and hybridisation were 
carried out by the methods described by Maniatis et 
al? with hybridisation in the presence of 50% 
formamide for 18 hours at 42° The radioactive 
hybridisation probe was prepared by labelling a 
recombinant plasmid containing a full length of 
complementary DNA for human ornithine trans- 
carbamylase® to give a specific radioactivity of at 
least 108 dpm/ug. After hybridisation the filters were 
washed for one hour at room temperature in 2X 
SSC(SSC=0-15M sodium chloride, 0-015M sodium 
citrate, pH=7-0), and then three times for 30 
minutes each in 0-1xSSC at 65°. Bands were 
detected by auto-radiography at —70° using pre- 
flashed Fuji RX x ray film. Fragment sizes were 
measured by reference to Hin dIII-digested à phage 
DNA. 


PROTEIN LOADING TEST 
After an overnight fast patients were given a protein 
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load of | g/kg body weight derved from steamed 
chicken breast. Fasting and 0 to six hours after the 
load urinary orotic acid concentrations were com- 
pared with those from age matched controls.* 
Unnary orotic acid was measured by the method of 
Harris and Oberholzer. !? 


Results 


The restriction endonuclease MspI detected twa 
separate restriction fragment length polymorphisms, 
the alleles measuring 6-6 and 6-2 kb pairs in one case 
and measuring 5-1 and 4-4 kb pairs in the other; 





Fig2 Partial pedigree and Southern blot analysts of famuly 
A with Mspl digested DNA hybridised with OTC 

cDNA Band sizes are given in kb (kilobase paus) 
Polymorphic sites are illustrated by arrows The proband 

is shown as W, carrier females as @, normal female O, 
normal male D. Each lane in the Southern blot ıs labelled 
with the pedigree designation of the family member whose 
DNA was analysed in that lane. 
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Bam HI geve a single restriction fragment length 
polymorphism comprising 18 214 5-2 kb bands (figs 
2 and 3). As a result any 3. chromosome may have 
one of eight possible hankcttypes—that is. combina- 
tions of the three pairs o? alle.es. The teble shows 
haplotypes 1-8. 

Haplotype construction was taculitated by analysis 
of restriction fragment length polymorph sms of an 
appropriate male subject rom zach famil; in whom 
the presenc2 of a single X chromosome alowed the 
haplotype to be specified in all cases Thus for 
females, t was always fcssitle to dedace which 
restriction fragment length EclymorphBms were 
linked to one another >n tħ two separate X 
chromosomes 


KINDRED ¢ 

DNA ana ysis ın this famiy was informative. The 
mother and her two daughters (TI 1 and III 2) who 
were the presumed carness had haplotype 1,5. The 
unaffected son (III 3) had haplotype 1. The 
omithine transcarbamylzs2 mutant gene must there- 
fore have been linked to haplotype 5. The maternal 
grandmocher (I 2) had hap btyre 1,3 and as she did 
not have rhe haplotype £ thz: was linked to the 
mutant gen2 a spontaneous mutation must have 
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Fig3 Souteern blot analysis cf Bera HI digeste? DNA 
hybridizec vvh OTC CDNA Bana uzes are given in 
Kb Polymorphic stes are illustrated Ey arrows 


Table Assignment of haplotypes for restriction fragment 
length polymorphisms about the ornithine transcarbamylase 
gene 











Hapiowpe Restriction endonucleases 
Msp! (kb)* Bam HI (kb) 
1 66 5-1 18 
2 66 51 52 
3 66 44 18 
4 66 44 52 
5 62 51 18 
6 62 51 52 
7 62 44 18 
8 62 44 5-2 





*Mspl detected two restnction fragment length polymorphisms 


occured ın either a germ cell from the maternal 
grancfather or in an early cleavage, and II 2 thus 
carried a new mutation. The maternal grandmother 
and her four sisters (not shown) could therefore be 
assured that they were not carriers. 


KINDFED B 

The propositus’s mother (II 1) was the only known 
carrier ın this kindred Her haplotype was 2,2 and as 
we detected no restriction fragment length poly- 
morpism about the ornithine transcarbamylase 
gene, prenatal diagnosis could not be offered to her 
Her mother (I 1) had haplotype 2,3 and her father (I 
2) had haplotype 2. The maternal grandmother of 
the p-opositus (I 1) and maternal aunt (II 2) had 
negat ve protein loading tests so that it was not 
certan whether this was a new mutation. If I 1 were 
a carier, the maternal aunt with haplotype 2,2 
woulc also be a carrier. II 2’s affected X chromo- 
some. however, could also have been derived from a 
new mutation in a germ cell from either her mother 
or her father, or from a mutation in an early 
cleavege. 


KINDRED C 
The mother of the propositus (II 2) had haplotype 
1,4, Ler mother had haplotype 1,4 and her two 
brothers H 3 and II 4 and her husband had 
haplo ype 1. Her newly born daughter III 3 had 
haplo ype 1,4. As the propositus’s maternal grand- 
mother had a negative protein loading test it was 
uncer ain whether she was a carrier. In this case 
prena-al diagnosis could have been offered to IT 2 if 
DNA had been available from one of the affected 
sons QH 1 or HI 2). Should the newborn daughter 
III 3 be confirmed to be a carrier by a loading test, 
howerer, then the defective gene would probably 
segregate with haplotype 4, because III 3 obtained 


her haplotype 1 from her (unaffected) father. In this 
eventuality diagnosis could have been offered. 


KINDRED D 

The only known heterozygote for ornithine transcar- 
bamylase deficiency in this family, II 2, had haplo- 
type 2,5. Her mother and sister also had these 
haplotypes and her father and her unaffected 
brother had haplotype 5. Protein loading tests in 
both the mother and the sister were negative. Thus 
ıt was not certain whether the propositus’s carrier 
state was the result of a new mutation or whether 
her mother and sister were also carners. Had her 
sister inherited haplotype 5 from her mother instead 
of haplotype 2, then heterozygosity could confi- 
dently have been excluded. The information ob- 
tained, however, made it certain that as far as 
ornithine transcarbamylase was concerned her geno- 
type was the same as her mother’s Either both were 
carners or both were normal, and this affected 
genetic counselling about risk rates. 


KINDRED E 

The propositus’s mother (II 2) was a carrier for 
ornithine transcarbamylase deficiency as she had 
given birth to two sons with presumed ornithine 
transcarbamylase deficiency and had a positive 
protein loading test. DNA analysis showed that she 
and her two sisters had haplotypes 1,5, her mother 
had haplotype 5,7, and her father had haplotype 1. 
As all three sisters and their mother had had positive 
protein loading tests all were presumed to be 
carriers. The defective gene ın this family was linked 
to haplotype 5, because the sisters’ father, who was 
healthy, had haplotype 1. Thus prenatal diagnosis 
could be offered to all three sisters. 


KINDRED F 

TI 1 had haplotype 1,1 and thus it was not possible to 
distinguish between her two X chromosomes using 
only MspI and Bam HI. No prenatal diagnosis was 
possible for her at the time of writing 


A change of a Taq I restriction endonuclease site 
in two families with ornithine transcarbamylase 
deficiency was recently described, which could 
represent a new mutation or another polymorphism.® 
Because the restriction fragment length polymor- 
phisms for MspI and Bam HI were uninformative in 
two kindreds (B and F) we investigated two carners 
(kindred B (II 2) and kindred F (II 2)) for the 
presence of these Taq I sites, no changes were 
found. Further, no change in the Taq I sites in 
carriers from two other families (kindred A (II 2) 
and kindred C (II 2)) were found. In addition, a Tag 
I polymorphism characterised by a 3-7 and 3-6 kb 
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band has been described.'* We have had no success 
in finding this restriction fragment length polymor- 
phism in carners from four kindred with the 
deficiency (A, B, C, and F) nor in 20 control female 
subjects 


Discussion 


In this paper we describe the investigation of six 
kindreds of patients with ornithine transcarbamylase 
deficiency using a cDNA probe for the orn- 
thine transcarbamylase gene, and illustrate the 
principles and problems of this type of analysis 

Before the availability of cDNA probes prenatal 
diagnosis of ornithine transcarbamylase deficiency 
could only be attempted by diagnosing sex and then 
terminating pregnancies with a male fetus (50% of 
which would probably be unaffected),! or b 
examination of a fetal liver biopsy specimen,! 
which ıs not always possible. Prenatal diagnosis by 
direct gene analysis was first achieved by Old et al, 
who excluded ornithine transcarbamylase deficiency 
in a male fetus from a family in which karyotyping 
had established the presence of a deletion.” 

Where there are no deletions, the disorder can be 
detected by establishing a linkage between the 
mutant ornithine transcarbamylase gene and restric- 
tion fragment length polymorphisms in or around 
the gene. Rozen et al reported that a combination of 
restriction fragment length polymorphisms observed 
with Bam HI and MspI could be expected to be 
informative for 80% of women at risk.° 

For linkage studies to be helpful for prenatal 
diagnosis of an X-linked disorder such as ornithine 
transcarbamylase deficiency, there are certain pre- 
requisites. Firstly, the mother must be a known 
carrier of an ornithine transcarbamylase mutation 
and a heterozygote for a restnction fragment length 
polymorphism. Secondly, there must be either DNA 
available from at least one son, affected or un- 
affected, or the mother’s mother must be a known 
carrier, and DNA must be available from the 
mother’s father or a brother. A known carner of an 
ornithine transcarbamylase mutation is defined as 
either an obligate carrier on family history or a 
subject shown to be a carner by the results of a 
carefully controlled protein loading test. When all 
this information ıs not available it may be possible to 
make an exclusion diagnosis in a proportion of 
cases, but prenatal diagnosis cannot unequivocally 
be offered. 

In the kindreds we studied DNA was not available 
from any of the affected deceased sons. In kindreds 
A and E information from a combination of both the 
DNA and protein loading studies made prenatal 
diagnosis available for the mothers of affected sons 
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as well as for two daughters in kirdred A and two 
sisters in kindred E. The informat-on frcm protein 
loading tes-s enabled thes2 family members to be 
classified as carriers, anc the DNA study showed 
that the X chromosom= could be saccessfully 
tracked. This was possible in kindred = because 
DNA was available from the Zather of the three 
sisters, and their mother was known to b2 a carrier 
from a protein loading studv. 

In the other four kindred: prenatal diagnosis 
could no: be offered to the mothers of affected boys, 
either because they were rot feterozygoas for any 
detected restriction fragment length polymorphism 
(kindreds B aad F) or beceuse DNA from affected 
or unaffected sons was unavai zble, in addition to 
the uncertainty about whether these mothers were 
carriers zs a result of a new mutation. Nevertheless, 
diagnosis by exclusion might kave been possible in 
some of hese families if ti2ir haplotypes had been 
different as illustrated by tre results for kindred D, 
but in no cas2 was this :c. 

The current study indicates -wo impcrtant points. 
Firstly, DNA diagnostic tests nay be successfully 
complemented by convert.onal biochemical tech- 
niques. Another example is the use ot creatine 
kinase measurements in defining carrier states in 
Duchenne type and Becker s muscular dy .trophy.'® 
Secondly, it ıs vital that tisae cr DNA itszlf should 
be collected and stored from any patien: with an 
inherited disorder who seems likely to die. It is 
crucial that paediatric anc obs-etnc umts obtain a 
protocol from their regicnal molecula: biology 
service sc that such collections can be mace at any 
time. 


We thank Dr N Hoogenraad, Biochemiese Departmest, La Trobe 
University, for carrying out the omiithme transcarbarrylase assays 
and Ms Mary Potter, Oliver Latham Latcratcnies. for performing 
the protein loadirg tests We aso thenk Or Leon Rosenberg 
for providng us with the DNA prose, and Dr KE 
Davies for confirming the studies on kimdrec F. Ths study was 
made possible òy a grant from = Clwe ard Vera Ramaciotti 
Foundations. 
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Cost of neonatal care 


S RYAN, A SICS, AND P CONGDON 


Regional Neonatal Intenstve Care Unit, Leeds General Infirmary 


suMMARY A six month evaluation of the costs of a regional neonatal medical and surgical unit 
was carried out. The total cost for six months was £970 000 and this covered 4349 inpatient days 
and 282 admissions. For medical cases the cost ranged from £132 to £27 600 and the mean daily 
cost for different weight groups ranged from £159 to £274. The average daily cost for regional 
patients at £258 was greater than for district patients who cost £199. Altogether 23 medical 
patients weighing less than 1000 g at birth were admitted. The total cost for nine of these infants 
who died was £30 991—about 3% of the unit’s total budget. 


It is widely accepted that improvements in neonatal 
care and in particular the provision of intensive care 
facilities has reduced mortality in preterm infants.! 
Surprisingly little, however, 1s known about the 
financial costs of such treatment. In the United 
Kingdom there have been only two comprehensive 
studies that have assessed the economics of neonatal 
intensive care.” > When in 1984 a new mixed medical 
and surgical neonatal unit was opened in this 
hospital an evaluation officer (AS) was specifically 
appointed to study the cost of running the unit. We 
believe that there is a need for more information 
concerning the economucs of neonatal care 1f known 
deficiencies ın the allocation of resources are to be 
corrected. 


Methods 


This evaluation was carned out on the neonatal unit 
of the General Infirmary at Leeds, this is a regional 
referral centre for both medical and surgical admis- 
sions. There are roughly 48 000 deliveries per year 
in the Yorkshire region with about 4500 births per 
year in this hospital. Within the neonatal unit there 
1s a surgical area (10 cots), an intensive care area 
(six cots designated for ventilation), and a special 
care baby unit (20 cots). Although there are many 
occasions when more than six babies receive inten- 
sive care, the nursing establishment is based on 
these figures. In addition to admissions from our 
own delivery suite (including in utero referrals) 
there is also a ‘flying squad’ that transfers outborn 
referrals requiring tensive care. 

In 1985 an evaluation officer (AS) was appointed 
for six months (February to July inclusive) with the 


aim of providing an accurate prospective assessment 
of the costs of running this unit. Infants have been 
divided into regional referrals (outborn and in utero 
transfers) or district admissions and also into medi- 
cal or surgical admissions. Surgical patients included 
both patients born in this hospital and those 
transferred from regional hospitals with pmmary 
surgical problems. Their medical and surgical care 
was provided by the surgical team, but not all infants 
required surgery. Unlike the district cases the cost 
for regional referrals does not represent their true 
total hospital cost because of the continuing need for 
special care once they are discharged back to their 
referring hospital The three main areas of cost 
identified were: 


(1) DIRECT TREATMENT COSTS 

Direct treatment costs comprised the salaries (at 
1984 pay award levels) for the medical nursing, and 
other professional staff (for example, medical 
physicists and pharmacists), and also the cost of 
supplies and equipment including replacement, 
repair, depreciation, and maintenance. For each 
patient costs were calculated on a day to day basis. 
Each patient day was allocated to one of three 
categories: intensive care, where patients generally 
required respiratory support (ventilation or con- 
tinuous positive airways pressure) and were subject 
to intensive care staffing levels; special care, which 
included babies discharged from intensive care and 
preterm babies awaiting discharge home; and 
surgical care. For each of these three categories 
nursing costs were allocated in proportion to ros- 
tered staffing levels for each category. Medical 
staffing costs were apportioned according to indi- 


303 


304 Ryan, Sics, and Congdon 


vicual doctors’ clinical -esponsibilities or daytime 
aad on call periods. 


(2) PATIENT TREATMENT COSTS 

Patent treatment costs meluced the costs of drugs, 
intravenous feeding so_ut:ons investigations by the 
pathology laboratories (ckemizal patholcgy, haema- 
tology, and microbiology), blood tzansfusions, 
recdiology, and operatirg theatre time Maternal 
care for regional referrab wnzre apprepriate was 
inc_uded ia this category A simple average daily 
cost was chosen for materral care zs a mcre accurate 
figure coakKi only be obtained by a similarly detailed 
stady of obstetric costing. The cost of the mothers’ 
care was met from the obstecric budget. Care given 
to che infant by the mother did not result in any 
reduction in nursing costs for zhat infant because of 
the continued nursing sud2rv-sion usually required 


(3) GENERAL SERVICE COSTS 
The general service coss reflected tae general 
ruraing ccsts of the ho:pital such as payment to 
anc llary staff (for exampls, porters, cleaning staff, 
etc}, serv ces, power, heat and lighting. Altogether 
32% of tae hospital’s bucget was in ths category 
and that >Z the neonatal unit was calcumted as an 
additiona 32% of its budget. Figures fcr the costs 
(az 1985 pr-ces) were supped Dy the distract finance 
officer ard a record of a] ccrsumables used was 
available during the time of ~he evaiuacion. Each 
department within the hospital was, where neces- 
sary, asked to provide coss for each item of service 

For each admission a cere] record was kept of 
ithe aumber of days spent cn the unit Al investiga- 
tions, inc uding x radicg-aphr and blocd transfu- 
sions, were tabulated as well as the days of 
intravenous feeding and drug treatment (A fuller 
acecunt o7 the costing method ts available from the 
authors.) 

AJl prices quoted are az 1985 levels. 


Results 
Over the six month period theze were 282 admis- 


sions witk a total of 4349 impatient days on the 
neonatal umt (table 1). Medica. patiznts were 


Tab. 1 “amussions and (tipati! deys) dieing the six 
mon evakuation 











Adraasstons Medical Surgican’ Taal 

District 119 (1594) Z (283) 14. (1877) 
Regrnal 71 (1373) 7 (1699) 14 (2472) 
Total 190 (2967) 2 (1282) 28: (4349) 


largey preterm infants suffering from respiratory 
and cther complications. Surgical patients consisted 
large y of those with malformations and those with 
surgi=al complications of prematurity (for example, 
necrczising enterocolitis). Included in these figures 
were seven admissions to the unit who despite being 
older than 4 weeks required the specialised care 
availeble on this unit. They were included for 
complete accuracy. They spent a total of 23 in- 
patiemt days at a total cost of £6000. 

Dwing the evaluation penod direct treatment 
costs mounted to £556 000 (table 2). When this was 
allocated to each area of care and then divided by 
total mpatient days for that area the daily direct 
treatrent cost could be calculated: intensive care 
£294 -er day, special care £89 per day, and surgical 
care =125 per day. The estimated cost for each 
facility used in the category of patient treatment 
costs and the total cost to the newborns’ unit of 
these facilities is shown ın table 3. Patient treatment 
costs were £104 000 in total. The general service 
cost fèr the unit for the six month evaluation was 
estimeted at £312 000 When these two additional 
elements of cost were included the average charge 
for intensive care was £467 per day while for special 
care it was £166. 

The analysis of cost for district and regional 











Table 3 The breakdown of direct treatment cost 
Categor~ of Cost in £000's 

cost per six months (%) 
Medical staff 72 (13) 

Nursing staff 330 (59) 

Other saff 19 (3) 
Supphes2quipment 110 (20) 
Repair/raintenance 25 (5) 

Total 556 (100) 

Table © Breakdown of the patient treatment costs and 


approxenate cost for each category 








Facility Total cost for Cast per unit 
six months (£) {£) 

Intravensus feeding 5 900 10 per day 
Intravenzus drugs 1 300 1 per day 
Chemica pathology 7 100 5 per day 
Mucrobickgy 2 600 4 per request 
Haematchgy 6 600 5 per request 
Group¥sev> 2 100 9 per request 
Blood/pl asma 5 000 20 per unit 
Ultrasouad 4 400 39 per scan 

x Radiog-aphy 7 300 27 per film 
Maternal inpatient care 22 000 123 per day 
Operating theatre 1 600 144 per hour 
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Table 4 Patient numbers, duration of stay, and costs (£) for neonatal medical patients 














Birth weight 
=1000 g 1001-1500 g 1501-2500 g >2501 g 
District patients 
No of patients 6 18 42 49 
Average stay (days) 48 36 11 3 
Average cost/case 10 300 8 100 1 800 600 
Average cost/day 213 224 159 187 
Average range of costs/case 621-27 600 490-18 300 132-10 900 139—3 500 
Regional patents 
No of patients 17 22 23 6 
Average stay (days) 26 20 19 8 
Average cost/case 6 700 5 300 4 600 2 700 
Average cost/day 258 270 246 274 
Average range of costs/case 444—21 900 364-22 750 445—15 300 851-5 700 





Table 5 Patent numbers, duration of stay, and costs (£) 
for surgical patients 











Origin 
District Regional 
Birth weight £2500 g 
No of patients 6 31 
Average stay (days) 16 16 
Average cost/case 3 350 3 650 
Average cost/day 214 227 
Birth weight >2500 g 
No of patients 16 39 
Average stay (days) 12 16 
Average cost/case 400 3 250 
Average cost/day 202 209 





medical admissions and for surgical admissions are 
shown in tables 4 and 5. Over a sıx month period the 
total running costs of a combined medical and 
surgical unit amounted to £972 000: this is the 
equivalent of £1-94 million per year This cost was 
divided roughly into equal thirds for district medi- 
cal, regional medical, and surgical groups. Although 
our analysis dealt with a six month period, there was 
a total of 560 admissions over the whole of 1985 so 
the assumption that a six month period would be 
representative of the unit’s workload was correct. 


Discussion 


While it 1s widely accepted that the provision of 
neonatal intensive care has been associated with an 
improved survival for very low birthweight babres,! 
only two studies have comprehensively investigated 
the costs of such care in the United Kingdom.? 3 The 
total cost for 119 district and 71 regional medical 
patients was similar’ £320 000 and £350 000, respec- 


tively, with the average cost for regional patients 
being £5000 compared with £2700 for district 
patients. This ıs due to the longer average stay (19 
days against 13 days) for regional patients and their 
greater average daily cost The above trends are 
reversed if we consider only the 63 very low 
birthweight babies admitted who constituted 57% of 
regional and 21% of district admissions. The district 
admission babies stayed longer on average (39 days 
compared with 22 days for the regional patients) and 
cost £8700 per admission while regional infants cost 
£5900. The shorter stay for regional babies was 
because they could be transferred back to their 
referring hospital to complete their care. The longer 
average length of stay for regional medical patients 
weighing >1500 g (17 days) compared with equiva- 
lent district patients (seven days) occurred for two 
reasons: (a) the district patients could complete 
their hospital care on our transitional care unit and, 
(b) regional admissions of this weight represented a 
selected group of very ill patients 

The average daily cost of care vaned between 
£187 and £274 for medical patients. The regional 
admissions required more intensive care (26% of 
inpatient days) than district cases (17% of inpatient 
days). This was probably a reflection of the greater 
number of very low birthweight babies among the 
regional admissions. Maternal care for mothers 
transferred with their baby amounted to a total of 
£20 000 and contributed £14 on average to the daily 
cost of regional medical patients 

The ethical and economic aspects of the care of 
the most ummature infants (less than 1001 g birth 
weight) merit, and have received, recent discussion.‘ 5 
Our study showed that of 23 such babies nme died: 
five on day 1, three more by day 3, and one at 44 
days. The average cost for their care was £3443, but 
actual costs ranged from £498 to £21 859 and for 
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Table 6 Ccriparison of estizated.costs (£) fos three recent 
British cosanz studtes (and france! year) 








Borringtam Liverpool Leeds 
1984" 1984 1985 
Average cos/day 
Care level 
High 281 27 467 
Intermedie 146 138 } 16 
Low 51 71 
Babies of ve-y ow buth weight 
Cost/patzemt 4850 4159 6979 
Cestisurviror 6220 4450 8192 
Cestnor-sursvor 1081 3446 4169 





*Birmingham study undertaken in 1981. gures converted to 1984 
levels by Sanctha 2t al. 


these nine babies totalled £30 991; this is about 3% 
of the uniz’s total expend:ture. 

Direct treatment costs Zor medical patents were 
calculated fcr two levels o? zarz only—intznsive and 
special care. Intensive care in this study was broadly 
equ:valent tc that in other studies,” 3 but our special 
care also nc-uded high desend2acy or intermediate 
care as Cesczibed in these stud.es. The special care 
arez studied here formed 2 cortinuum of the levels 
mertionec above anc stafficg costs cannot be 
broken dowr further. A. transiticnal care unit in this 
hospital provides special care facilities on postnatal 
wards for = .arge number oi babies born between 30 
and 35 weeks’ gestatior Therefore our special care 
unit may cot be directly comparable with others.? 3 
It was also decided not td allocate specafic equip- 
ment cosis tc various level: >f care as it was felt that, 
as equipmen: is often not n use, its costs should be 
borne by thcse who us2d 12 and by those who had 
access to i` -< required. Tele 6 shows the compari- 
son between -his study with -hose frem Birmingham’ 
and Liverpool.* These stuc_es were broacly similar 
despite being conducted i1. different finarcial years 


and using different methods. Our analysis clearly 
shows that the major cost mcurred ın treating very 
low birthweight babies 1s staff salaries. Additional 
patient treatment costs (table 3) are minor but 
hospital overheads make an umportant contribution 
to the total cost of care. 

We believe that funding for neonatal care should 
be based on demonstrated costs. As the future 
direction of finance within the National Health 
Service is likely to be based on the concept of 
semiautonomous budgeting for individual units 
within hospitals it is important that such budgets 
should be based on accurate costing information. 
Furthermore if regional centres are to continue to 
develop and flourish then appropriate funding must 
be forthcoming. This should be related to numbers 
of patients treated rather than by funding intensive 
care costs that may not reflect the workload. 


Dr S Ryan 1s sponsored by the Special Trustees of the General 
Infirmary at Leeds 
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Short reports 


Immediate effects of albumin infusion in ill premature neonates 


A GREENOUGH, F GREENALL, AND H R GAMSU 
Department of Child Health, King’s College Hospital, London 





SUMMARY Ten normotensive premature infants 
with idiopathic respiratory distress syndrome, and 
albumin concentrations of less than 30 g/l were given 
5 ml/kg of 20% salt poor albumin by infusion. 
Concentrations measured six hours after fusion 
had increased significantly and these were associated 
with significant reduction in weight and improve- 
ment in unne output. 





Sick premature infants are often oedematous in 
spite of being hypovolaemic.! It is likely that this is a 
consequence of hypoalbuminaemia because leaks of 
protem have been described in neonates with 
respiratory distress,” possibly as a result of the 
high histamine concentrations that affect capillary 
permeability. In such infants hypotension has been 
effectively treated by infusions of albumin, which 
have been associated with improvement in colloid 
osmotic pressure, circulating plasma volume, and 
glomerular filtration.! * 

The present study was designed to find out 
whether infusions of albumin were effective in 
treating hypoalbuminaemia in normotensive sick 
infants 


Patients and methods 


Infants less than 2 weeks of age, except those 
receiving peritoneal dialysis and those with chest 
drains ın situ (both of which interfere with weighing) 
were eligible for the study. Babies given albumin 
infusions for the emergency treatment of hypo- 
tension were also excluded. 

Ten infants entered the study. Their mean birth 
weight was 1390 g (range 560-3315 g) and mean 
gestational age 29 weeks (range 24-36). The post- 
natal age at the time of infusion ranged from 24 
hours to 5 days, mean age 1-7 days. All had a climical 
diagnosis of respiratory distress syndrome and were 
receiving artificial ventilation by a Sechrist ventila- 
tor. They were ventilated at peak inspiratory 
pressures ranging from 14-32 cm H3O. Five of the 
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infants were paralysed before and during the study. 
All 10 infants had albumm concentrations of <30 
g/l, with peripheral oedema. 

The content of fluid to be given to each baby was 
decided daily. On the first day 40 ml/kg were given 
and this amount was not increased if the infant 
gained weight during the first three days. 

Urea, electrolytes, and albumin concentrations 
were measured daily in all babies, and infants who 
were hypoalbuminaemic (<30 g/l) were entered into 
the study. A solution of 5 mi/kg/20% salt poor 
albumin was then infused, and the volume sub- 
tracted from the total daily fluid requirement. 
Before the transfusion and at the end of the six 
hours after it the infant was weighed, and urea, 
electrolytes, and albumin concentrations measured 
again. For six hours before and after the infusion 
urine output was measured. Manual expression was 
not used and urine was collected that had been 
voided spontaneously in the two six hour periods.’ 
During a similar period blood pressure was recorded 
hourly as the mean of the systolic and diastolic 
pressures using an intra-arterial transducer, and 
reported as the average for each six hour penod. 

During the 12 hours of the study period no other 
alteration was made in the infant’s fluid input, nor 
was there any change made ın the type of incubator 
or the use of overhead heaters. Twelve hours was 
chosen as the study period as ıt was the longest over 
which the fluid intake of sick infants on ventilators 
could be guaranteed to be constant. Treatment with 
phototherapy was recorded. 

To assess any effects of the albumin infusion, 
albumin and electrolyte concentrations, blood press- 
ure, weight, and urine output were compared before 
and after the infusion. 

Ethical permission was granted by the hospital 
ethical committee. 

The sigmficance of differences before and after 
albumin infusion were assessed by the paired 
Student’s ¢ test. 


Results 
No changes were made in the quantity of fluid or the 
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Table Measurements before anc afte infusion of albumin 
in 10 infants Figures are gaen as mean trange) 








Before after 

PL usicn tfusion 
Albumin (2/-) DT (21-30) E (29-36) 
Weight (g) EH (734-3210: 1363 (776-3094) 
Urine ovtpuc 

(ml/6 hrs) 15 (13-23) 2 2 (0-7-37) 

Blood pressure (mm Hg) z5 1 (7*2) 33-5 (30-56) 
Sodrum tmmol/i B3 (131-149) 139 (130-149) 
Urea (mme) SE (0-410 1) 5.5 (0-8-9-7) 


amount of phototherapy givea to ary irfant during 
the pericd of the studv. There were nc significant 
changes n the urea and elec-rolyte corcentrations 
or in the tlood pressure readings after the albumin 
infusions (table). Albumin <conceatretions rose 
(p<0-01) and weight dec-eased significar tly ın all 10 
infants (p<0-01). The mean arinary output of the 
study grcup increased following infcsior (p<0-05), 
but in two infants it decreased (20 to 15-4 ml and 1-3 
to D-7 ml. respectively). Though no positve correla- 
tioa was bound between peak mspicatory pressure at 
the start of the study and tne response to the 
albumir. infusion, the two infants whcse urinary 
output decreased were both paralysed and had 
severe respiratory distress syndrome (peak inspira- 
tory pressures 26 and 32 cm H-O respecively) 


Discussion 


The conceatratioa of allwmin of <30 g/l that we 
used was considerably lower than that used in a 
previous study, but was the lowest concentration of 
albumin secorded in the first 24 hocrs of life in a 
group of £C infants treated in cur neonatal intensive 
care unit whose gestational ag> was >28 weeks. 
Albumin giver. to normecensive inZants with 
hypoalbuminaemtia increased circulating albumin 
levels, amd this was followed by imprcvement in 
urinary output, reductior in eight, anc a subjec- 
tive decrease in periphera. oedema In two infants 
whose urinary output Cerreesed slightly despite 
increased elbumin concentratons weight loss did 
occur and may therefore eve reflected ar increased 
insensible water loss. Thoagh this occured in two 
paralysed infants with severe respirato-y distress 
syndrome which may in itself have influenced 
uricary ovtput, infants in a similar clinica condition 
did increase their urine owtput in rezponse to the 
albumin infusion. This dififererce may be explained 
by our method of unne ccllec-ion. Urine was only 
mezsured after it had be21 spenteneousy voided, 
and inco-mplete bladder emptying may hav= occurred 
in the twc paralysed infarzs. The clinica. policy of 


our nit, however, is not to express the bladder if 
the infant 1s passing urine and we felt that it was 
impcrtant that this practice should not be altered. 

Irintants with the respiratory distress syndrome a 
diuresis has previously been associated with 1m- 
pro~2ment ın respiratory function. Theoretically an 
ımcrzase in the colloid osmotic pressure resulting 
frora the albumin infusion could reduce pulmonary 
oedemé and have a similar effect, but this has so far 
not zeen proved.’ It is possible that replacement of 
albumin might aggravate leaks of protein but in our 
study serum albumin concentrations six hours after 
infus oc remained raised, suggesting that this was 
either not the case, or if it was that the leak was 
gracual. 

In a previous study only a poor correlation was 
fourd between the degree of oedema and concentra- 
tion: of albumm.® In that study, however, the 
infamcs were suffering from a variety of disorders 
and were of different postnatal ages, so in such a 
hetes>geneous group there could be several ex- 
plansaticns for the oedema The present report 
desc bed a group of infants with simular respiratory 
protims and management, in whom low albumin 
concentrations were associated with oedema that 
lesserec after infusion of albumin. This clinical 
observa-ion was supported by the significant weight 
loss. ; 

W= conclude that in these normotensive infants 
who z-e in the acute phase of the respiratory distress 
syndome, albumin infusions do improve urinary 
outpt. 

AG's =ost (senior lecturer) was endowed by the Children Nation- 
wide Haticnal Medical Research Fund, and Sister Frances Greenall 
was g-scrously supported by Penlon Ltd We thank the nursing 
and medical staff of Frederic Stili Ward, King’s College Hospital, 


for their help and support and Mrs Angela McPherson for 
secreta -al assistance 
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Commentary 
N RUTTER 


Department of Child Health, Queen’s Medical 
Centre, Nottingham 


Most infants born before 36 weeks’ gestation have a 
serum albumin concentration below 30 g/l, this 1s a 
concentration which in a child or adult would be 
classed as hypoalbuminaemia.! Most of these infants 
have varying degrees of oedema too, but there is 
poor correlation between serum albumin concentra- 
tion and the amount of oedema, and neither relate 
well to the presence or absence of respiratory 
disease. The implication is that hypoalbuminaemia 
is normal for the preterm infant, perhaps because 
the low systemic blood pressure (and therefore the 
capillary hydrostatic pressure) makes a high colloid 
osmotic pressure unnecessary. A common finding, 
however, in a preterm infant is not necessarily 
normal 

This interesting study by Greenough and her 
colleagues seems to suggest that hypoalbuminaemia 
of prematurity is abnormal as albumin imfusion is 
associated with a diuresis, weight loss, and possible 
reduction of oedema. These are the findings one 
would expect from the infusion of albumin into a 
child with the nephrotic syndrome. Disappointingly 
though, the study lacks a control group of infants 
with respiratory distress who did not receive albu- 


min. This means that the association might be a 
chance one, with the change in urne output and 
weight being related to time rather than albumin. 
Most preterm infants studied at this age would be in 
the process of losing up to 20% of their birth weight, 
at least in part via their urine output. Alternatively, 
the association might be causal, but unrelated to 
hypoalbuminaemia—albumin infusion might act as a 
mild diuretic by increasing renal blood flow. 
Before neonatalologists reach for the albumin 
bottle to treat this ‘disease’, we need to know more. 
Is it albumin infusion that is responsible for the 
diuresis? If so, is ıt temporary and does the fluid 
soon reaccumulate? More importantly, does it 
improve the infant’s respiratory disease? Frusemide, 
which produces a much more impressive diuresis 
and weight loss has not been shown to alter the 
course of respiratory distress syndrome.*~* 
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Management of uncomplicated meconium ileus with T tube 


ileostomy 


A J W MILLAR, H RODE, AND S CYWES 


Department of Paediatric Surgery, University of Cape Town, South Africa 





SUMMARY Five neonates with uncomplicated meco- 
nium ileus were successfully managed by lapar- 
otomy and T tube ileostomy. This method seems to 
offer advantages over other surgical techniques used 
in the management of uncomplicated meconium 
ileus that fails to respond to decompression by 
Gastrografin enema. 





Since Haitt and Wilson’s first description of the 
successful surgical management of meconium ileus 
in 1948,! improvements in the surgical care of 
neonates, together with a variety of techniques to 


deal with the intraluminal obstruction, have led to 
greatly improved survival rates.” ? Improved dietary 
and medical management have also given more 
hopeful long term prognosis.‘ $ T tube ileostomy as 
advocated by Harberg et al,° seems to offer mpor- 
tant advantages over surgical techniques previously 
descnbed for the management of uncomplicated 
meconium ileus that fails to respond to decompress- 
ion by sodium meglumine diatrizoate (Gastrografin) 
enema. 


Patients and methods 


Since 1982 five neonates have been admitted to the 
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Red Cross V/ar Memoriel Childrea’s Hospital, Cape 
Town, with uncomplicated mezoniun ileus. In 
three, unsuccessful atter pts werz mad= to relieve 
the obst-uction by Gastrografin enemas. After the 
diagnosis had been conf med at laparo-omy, a 14F 
T bube catheter with multple holes cut im both limbs 
was prepared, each limt beirg 3 to 4 cn long. The 
tube wat inserted through an enterotomy into the 
dilated end hypertrophied teum about 3 cm proxi- 
mal to the distal narroxed segment, end secured 
with a double purse strag siture. It vas immedi- 
ately irrigated with salire and 5% acetyl cystine or 
Gastrografir. to loosen the compacted cistal inspis- 
sad petets and proxim zl viscid meconium. The T 
tuze was brought out through a stab incision in the 
rigat ila: fossa and the 2ater>stomy was secured to 
the ante-ior abdominal wall. Starting the day after 
ogeration the T tube was gently irrizated twice 
daily wita a solution of $% acetyl cystine or diluted 
Gastrogefin until complete Gecompression had been 
achieved. Parenteral nucotion wes givea until nor- 
mal bowel function had returned, after which 
rezlacer-ent of pancreatic enzym2s was introduced 
orelly and milk feeds were started. The T tube was 
removed 18-21 days after the operation. 


Results 


Al. patizats survived withcut morbicity (table). 
Spontanzous closure of the tistula occurred within 
two days in all five, amc onz patient developed a 
small granuloma which -esponded tc application of 
caustic. Full bowel furctior. had returned in all 


Tasle Surgical managemer of mecomum ileus in 17 
neonates* 1967-1986 








Operation No cf Morbidity and 
cases mortality 
Distal chunncy Sepsis at ileostomy site 
=nterostony (n=4) 
cath ressction 10 Formal cbsure required 
(n=9) 
Second attempt at 
closure required (n=3) 
Irtrapentoneal leak and 
death G=1) 
Proximal chimney Formal cbsure required 
snterostomy 
enh resection 1 
Fezechon with Adhesive bowel obstruc- 
primary tion wren 10 months 
anastomosis 1 and 21 months old, died 
after second laparotomy 
T tube uUeostomy 5 None 





*Several Gastrografin enemas failed t) relieve the obstruction in 
for 


infants by the tenth postoperative day. There were 
no adverse long term sequelae noted at follow up 
exatunation six months to five years later. One 
patent required laparotomy for obstruction by 
inspissated stools and adhesions at the age of 2, but 
the area of the T tube ileostomy was not responsible 
for the obstruction. All five have developed pul- 
monary signs of cystic fibrosis, but are progressing 
wel. 


Discussion 


Meconium ileus is a comparatively infrequent cause 
of intestinal obstruction in neonates. Referral is 
usually delayed and obstruction well established at 
presentation. When complications such és volvulus, 
atresia, or perforation had been excluded on clinical 
and. radiological grounds an attempt was made to 
releve the obstruction by Gastrografin enemas. 
With terminal ileal obstruction, however, we were 
unadle to achieve satisfactory decompression. Our 
previous experience with other surgical techniques 
(tate) indicates notable morbidity and mortality. 

Tne use of the T tube has several advantages. The 
ope-zation is less extensive than others and requires 
minmal handling of the bowel. Resection of the 
distended but viable segment of ileum is not 
necessary and there is no intraperitoneal suture line. 
Immediate postoperative irrigation may be per- 
formed safely and the T tube may be removed by 
simple extraction when appropriate. Spontaneous 
closire of the fistula occurs rapidly. We therefore 
reccmmend this operation for uncomplicated meco- 
nium ileus when Gastrografin enemas have failed to 
alleziate the obstruction. 
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SUMMARY An unusual form of diarrhoea is re- 
ported that was relieved when breast feeding was 
stopped. Chromatography to estimate sugars in the 
faeces should be performed for all infants with 
unexplained diarrhoea before changes are made in 
the diet. 





Diarrhoea in breast fed infants is rare. We describe 
an infant who had severe diarrhoea when breast fed 
but who was not intolerant of lactose 


Case report 


A first born baby girl was delivered normally at term 
weighing 3370 g. She was entirely breast fed, but 
passed profuse watery yellow stools up to five times 
a day from the age of 1 week and though weight gain 
was always satisfactory this necessitated admission 
to hospital. No bacterial or viral pathogens were 
isolated from the stools, but they contamed a 
reducing substance that was subsequently identified 
by paper chromatography as fucose.! Polymers 
containing fucose were also seen, and the pattern of 
oligosaccharides was similar to that found in human 
milk. Breast feeding was stopped and Pregestemil 
was substituted for a short time; thereafter she was 
fed on SMA (Wyeth). The diarrhoea has not 
recurred, and she remains well at the time of 
writing. There was no relevant family history. 


Discussion 


Human milk is a rich source of oligosaccharides, in 
contrast to cows’ milk that contains only the 
disaccharide lactose in a concentration of 46 g/l. 
About 25 oligosaccharides have been detected in 
human milk with a total concentration of about 18 
g/l,” and some of their structures have been 
described.’ In contrast the concentration of lactose 
in human milk is about 70 g/l.4 Free fucose 
(6-deoxy-L-galactose) does not occur m human 
milk, but it is a constituent of several oligosac- 
chandes that do occur in concentrations of about 
1:3 g/l. 

Unexplained diarrhoea in a new born breast fed 
infant in association with the finding of a reducing 
substance in the stools suggested a diagnosis of 


congenital lactose intolerance (lactase deficiency). 
This is usually treated by feeding with a milk free 
of lactose, and the life long exclusion of cows’ milk 
products from the diet. The avoidance of lactose 
would have been unnecessary for this infant. In the 
light of our experience with this infant, and of two 
others known to one of the authors (JS), we suggest 
that sugar chromatography should be carried out on ' 
the stools of all infants with unexplained diarrhoea 
before changes are nade in the diet. 

The mechanism of the diarrhoea 1s not clear. It is 
possible firstly that fucose liberated from oligosac- 
chandes was not absorbed, and diarrhoea ensued in 
a way similar to that in glucose galactose malabsorp- 
tion. Secondly, it may be that the infant lacked the 
appropriate enzymes to hydrolyse these oligosac- 
charides, again resulting in an osmolar diarrhoea. 
Bacterial hydrolysis of these oligosaccharides in the 
large bowel would release fucose, which would not 
be absorbed from the bowel itself, and the fucose 
could therefore be identified on the chromatogram. 
In the absence of further studies, however, it is not 
possible to be certain. 

Counahan and Walker-Smith found oligosac- 
charides in the stools of five of 51 infants tested, four 
of whom were breast fed. These oligosaccharides 
were not characterised. Because oligosaccharides 
occur in breast milk it seems unlikely that the 
oligosaccharides in the stools were entirely of 
bacterial ongin as these authors suggest. 

This type of intolerance to human milk is rare, 
and we could find no previously published reports. 
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5SUMMALY Of 91 childsen «ith idiopatiic persistent 
cc recument haematura, zigh: also had hyper- 
calciuria This was trar Sent in three and persistent 
iz five. Fersistent hype-calcmuria was a rare cause of 
microsccpic haematuria (two of 30), btt common m 
essociarimn with gross haematune (three of 11). 





Hypercalciuria has beea reported as causing haema- 
tuna, teth gross and microscopic, in the absence of 
diagnozeble calculi. Stapleton et aP described 23 
cases cf hypercalciuria in 83 children Deng investi- 
gated “cr idiopathic Feematuria (microscopic and 
macroscopic) over a two year period. 1n 23 children 
a rera. or urological cause was fourd; 22 of the 
remaiminz 60 childrer hac hypercalcunia. Of 37 
child-en with gross 1aematuria, 16 had hyper- 
calcıur a. As these find ngs do not accord with our 
experience, we report a series of 91 patients. 


Patients and methods 


During Ne period 1973-85 we saw 91 children aged 
from 2 to 15 years mith persistent or recurrent 
haematuria in whom no renal or urological cause 
could te found. Kidney biopsies were not per- 
formed. Patients who had protein in the urine were 
exclude, as were those wit] other diseases or with a 
previo.3 history of stores in the renal tract. Forty 
childrer were seen at -he Assaf Harofeh Hospital 
and 51 at the Beilinson Medica] Centre. Eleven 
patens (six and five at the two nosritals, respect- 
ively) kad at some tne had gross 1aematuna, 
A 24 Aour urine sp2cimen was obtained from all 
patients under normal home: conditions and without 
dietary modification. Fypercalciuria was diagnosed 
as a calcium:creatimme razio of over 0-6:1, this 
cepreserting the ninety eigath centile calculated for 
131 beal-hy children sr.died by on2 ofus (M Tieder, 
—nputlished observat cn). This reflected a calcium 
excretion of greater than 0-1 mmot/kg/24 hours. 
When2ver a value of greater thar 0-6 was found at 
east -vd further urme collections vere obtained. 
The >oncentrations of calcium and creatinine in 
the ure were measured by zhe Technicon auto- 
analyser at the Bedinson Medical Center. At the 


Assef Harofeh Hospital, the calcium concentration 
was measured manually by atomic absorption spec- 
tropaotometry and the creatinine concentration by 
the alkaline picrate reaction. In six urine specimens 
examined in both laboratories, concentrations of 
calcam and creatinine, and the calcium:creatinine 
ratio were almost identical, the mean (SD) differ- 
ence in calcium:creatinine ratio being 0-04 (0-02) 


Resilts 


Eight of the 91 patients with haematuna also had 
hypercalciuria on a single estimation. Repeat urne 
col&ctions confirmed persistent hypercalciuria ın 
onl. five of these children, in three calcium excre- 
tor having returned to normal. Three of the 
pat ents with hypercalcturia had gross haematuna at 
some time, and two of the three later developed 
renal calculi. The remaining patients have been 
folbwed up on treatment for two to six years, and 
have not developed calculi. All five of these children 
have at least one parent with hypercalciuria. 
Mean (SD) calcium:creatinine ratio ın the urine of 
the 83 patients who did not have hypercalciuna 
measured from a single urne collection, was 0:25 
(0-7) compared with 0-28 (0:17) ın 131 healthy 
chidren Thus haematuria does not seem to be 
associated with higher calcium excretion except in 
thcse subjects with pronounced hypercalciuria 


Discussion 


In our series about 9% of the children with 
persistent or recurrent haematuria had hyper- 
cabiuna (that is, a calcium‘creatinine ratio more 
then two standard deviations above the mean for 
our healthy childhood population) when a single 24 
hour urine specimen was tested. It 13 difficult to 
exzlain the difference between these findings and 
those of Stapleton et aP who found hypercalciuria in 
37% of all children with unexplained haematuna 
and ın 15% of those with microscopic haematunia. 
Tke authors of that paper believe that urolithiasis 1s 
more prevalent in their population than in other 
regions. Unfortunately they did not compare 
ca cium excretion in the urine of children with 
haematuna with that of normal children, and they 


diagnosed hypercalciuria on the results of testing a 
single urine collection. We believe it is important to 
record persistent hypercalciuria by testing repeated 
urine collections, as a single collection may be 
misleading. 

The fact that two of our five hypercalciuric 
patients (both of whom had had episodes of gross 
haematuria) went on to develop calculi suggests that 
such patients should be treated. As idiopathic 
hypercalciuria is a lifelong, usually asymptomatic 
condition such treatment should probably be limited 
to recommending a diet low in calcium and ensuring 
that even patients who have never shown any 
evidence of stones in the renal tract should drink 
enough fluid. 
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SUMMARY A 26 week preterm infant ventilated for 
hyaline membrane disease developed severe pul- 
monary interstitial emphysema with extensive right 
sided bullous formation, mediastinal shift, and 
subsequent left sided atelectasis. A paediatric Swan- 
Ganz catheter was used for selective bronchial 
occlusion with dramatic improvement in the infant’s 
clinical condition and radiographic findings. 





Pulmonary interstitial emphysema (PIE) occurs as a 
complication of mechanical ventilation in infants 
with underlying hyaline membrane disease. The use 
of high peak ventilatory pressures with resultant 
barotrauma leads to extrapulmonary effusions of air 
along peribronchovascular, pleural, and interlobular 
passages from ruptured alveoli.' The morbidity 
from the presence of such interstitial gaseous blebs 
stems largely from hypoxia secondary to a ventila- 
tion/perfusion imbalance in an already compromised 
infant. Accumulation of unilateral interstitial air 
may also result in bullous air pockets with eventual 
mediastinal shift and compression of the contra- 
lateral lung. 

We report our experience with selective bronchial 
occlusion of the right mainstem bronchus with a 
Swan-Ganz catheter in a preterm infant with life 
threatening complications of PIE. 


Case report 


A girl weighing 760 g was born at 26 weeks’ 
gestation by a vaginal breech delivery with an Apgar 
score of 5 and 6 at one and five minutes, respect- 
ively. The baby required mechanical ventilation 
almost immediately for moderately severe hyaline 
membrane disease (inspiratory pressures 14/3 cm 
H20; fractional inspiratory oxygen (FiO>) 1-0). 
The initial chest radiograph taken five hours after 
birth showed early signs of bilateral PIE. At 
12 hours of age a right pneumothorax occurred and 
was drained. Further deterioration in oxygenation 
necessitated increased ventilation (pressures 22/2 cm 
H20; FiO, 1-0). Ventilator support remained 
unchanged until day 16, when radiographs indicated 
a worsening PIE that was associated with further 
hypoxaemia. Stabilisation proved difficult with 
recurrence of a right pneumothorax after increasing 
ventilatory pressures to 37/2 cm HO; FiO, 0:8. 
Despite dependent positioning of the right emphy- 
sematous lung and carefully monitored ventilation, 
the infant continued to deteriorate. 

On day 18 selective intubation of the left main- 
stem bronchus under fluoroscopy was unsuccessful. 
The radiographic findings (fig 1) showed large cystic 
lucencies with hyperaeration and a_ persistent 
herniation of the right lung across the midline with 
mediastinal displacement to the left. At this time the 
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Fig | 
hyperaeration and mediastinal shift to the leftside. Two 
pneumothorax chest drains cre shown on the right. 


Large cystic lucenctes of the right lung with 


infant developed acute renal failure with inter- 
mittent hypotension concurrent with worsening 
arterial oxygen desaturation (pH 7-17, PCO, 
10-4 kPa, PO, 5-7 kPa. bicarbonate 28 mmol/l). 
A decision was made to reattempt cellapse of the 
right lung. This was easily achieved with a Swan- 
Ganz model 93-117-5 French double-lumen 
paediatric-flow directed monitoring catheter which 
was inserted into the right mainstem bronchus with 
balloon inflation to (0-3 mm diameter. The infant 
was then intubated with a No 2-5 endotracheal tube 
that was appropriately positioned above the level of 
the carina. The procedure was well tolerated and 
resulted in rapid reduction m inspiratory pressures 
and improvements in blood pressure, peripheral 
circulation, and oxygenation (pH 7-39, PCO, 
7-1 kPa, PO» 7-6 kPa, bicarbonate 32 mmol/l). 
A chest film three hours later showed atelectasis of 
the middle and lower lobes of the right lung (fig 2) 
with a shift of the mediastinum to the midline and 
re-expansion of the left lung. The Swan-Ganz 
catheter was deflated intermittently for five minutes 





Fig 2 


Partial atelectasis of the right lung with Swan-Ganz 
catheter in place. 


every hour, to help minimise bronchial wall pressure 
necrosis. Forty eight hours later the left lung 
developed progressive radiological changes of PIE. 
The Swan-Ganz catheter was deflated for 12 hours 
and left in situ and then partially reinflated for a 
further 12 hours before being removed. Gradual 
reaeration of the right lung occurred with sub- 
sequent bilateral reabsorption of all the PIE. The 
infant was extubated at 9 weeks of age and has 
evidence of minimal bronchopulmonary dysplasia. 


Discussion 


Selective bronchial occlusion has been reported as 
a successful alternative in the treatment of localised 
PIE.2+ The devices previously used to treat the 
diseased lung were not without procedural hazard. 
Mathew and Thach accomplished occlusion of the 
right mainstem bronchus with an umbilical catheter 
adapted with a handmade oesophageal pressure 
balloon, while DeWitte et al used a modified 
endotracheal tube with an occluded distal end.* 
Auerbach er al used operative intervention for the 
insertion of a Fogarty balloon catheter at broncho- 
scopy in the management of localised cystic PIE.’ 
We chose a Swan-Ganz catheter because it is a safe 
and reproducible piece of equipment that can be 
easily inserted without large scale instrumentation 
that may further compromise the premature infant 
with PIE. The advantages of our procedure are that: 


Pulmonary interstitial emphysema: selective bronchial occlusion with a Swan-Ganz catheter 


(1) It is accomplished easily and quickly without 
fluoroscopy. (2) It comprises simple laryngoscopy 
with subsequent reintubation of the infant with a 
0-5 mm smaller endotracheal tube to permit 
adjacent placement with the Swan-Ganz catheter. 
(3) A successful response is seen within half an hour 
of the procedure with ongoing improvement in the 
radiological findings. (4) The catheter is radiolucent 
and clearly marked in 5 cm increments with a sliding 
gate valve that prevents inadvertent deflation of the 
balloon. (5) Using a syringe, precise quantitation of 
the degree of balloon inflation is possible, and 
although location of the balloon is known (0-9 cm 
from the catheter tip) its exact position can be 
determined by insufflating the balloon with dilute 
contrast fluid. Pulmonary interstitial emphysema 
should be managed aggressively in the first instance 
by non-invasive methods. Selective bronchial occlu- 
sion utilising a Swan-Ganz catheter provides a 
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successful alternative measure in severe disease 
unresponsive to standard treatment. 
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SUMMARY Transcutaneous (tc) PO, in newborn 
infants increased on head up tilting (median increase 
0-5 kPa at term, 1-0 kPa preterm). Head down 
tilting was associated with an equivalent fall in 
tcPO,. There was no change in tePCO). Tilting of 
infants mechanically ventilated for respiratory dis- 
tress syndrome or surgery produced no consistent 
change in PO). 





Newborn infants are often nursed on a head up tilt. 
This study investigated whether a head up or head 
down tilt produced a change in PO, and PCO, in 
healthy prone newborns and in those with respira- 
tory problems. 


Patients and methods 


Seventeen healthy term infants and seventeen 
healthy preterm infants (mean birth weight 1300 g) 
were studied at the Department of Neonatology, 
Ullevaal Hospital, Oslo. Each term infant lay prone 
and at least five tilts were performed. Each position: 
horizontal, 30 degrees head up, and 30 degrees head 
down, was held for five minutes before the next tilt. 
The term infants were studied on day one and day 


five in active and in quiet sleep. The preterm infants 
were studied on one day only and tilted 20 degrees 
head up in their incubators. Transcutaneous PO, 
and PCO, were measured in the interscapular 
region. Values were recorded every 30 seconds. 
Tilts associated with any body movement or change 
in sleep state were not included. 

To investigate the possibility that tcPO, might be 
influenced by changes in skin circulation from 
hydrostatic pressure or reflex vasoconstriction due 
to a baroreceptor response we measured tcPO, from 
two electrodes, one in the intrascapular region and 
one on the buttock in five infants. TcPO> values 
from both sites followed each other exactly (fig 1) 
thus ruling out a gravitational effect on local skin 
perfusion. 

Further studies of PO, and head up tilting were 
carried out in 10 infants receiving intensive care at 
Hammersmith Hospital, London. Seven of these 
infants had an umbilical artery catheter with an 
oxygen electrode at the tip in the descending aorta. 
The remaining three infants were studied using a 
transcutaneous PO, system. 


Results 


Fig 1 shows a typical response with PO, rising and 
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Fig2 9 Transcutaneous PO>measw™ments froma fullterm 
infant through seven tilts. The sequeace is indieated by the 
arrows. 


falling with tilting head up and head down, respec- 
tively. In the term infants there was no difference 
between cay one and day five and between sleep 
states. The median increase ia PO? on tilting 30 
degrees head up was 0-5 kPa (95% confidence 


15 20 25 


limits 0-2 to 0-8 kPa). The decrease was similar on 
tilting head down (median —0-6 kPa, 95% confi- 
dence limits —0-4 to —1-0 kPa). The increase in 
PO; when tilting from head down to horizontal was 
the same as when tilting from horizontal to head up. 
The increase in PO) when tilting through 60 degrees 
from 30 degrees head down to 30 degrees head up 
was twice the increase observed with a 30 degree tilt 
(fig 2). These changes in oxygenation were con- 
firmed by pulse oximetry. When tilting head up 
saturation increased on average by 2%, and it fell by 
5% on head down tilt. The preterm infants in- 
creased their PO, on head up tilting by a median 
value of 1-0 kPa (95% confidence limits 0-9 to 1-1 
kPa) and this was confirmed by arterial PO, in one 
case. Tilting had no effect on tcPCO>. 

One preterm infant receiving slow ventilation did 
show a small rise in PO on head up tilting. None of 
the six preterm infants receiving mechanical ventila- 
tion for respiratory distress syndrome had an in- 
crease in PO) with head up tilting. The two full term 
infants, with normal lungs, who were being mech- 
anically ventilated did not show a rise in tcPO, with 
head up tilting but did so when off the ventilator and 
breathing spontaneously. 


Discussion 


This study has shown that PO2 in healthy term and 
preterm newborn infants increases on head up 
tilting. Tilting head up causes gravity to act on the 
lower zones of the lungs improving the matching of 


ventilation and perfusion and slightly increasing 
PO,.! If the above effect were the only explanation 
one might expect the same or less effect in the 
preterm infant than in the term infant. The opposite 
was the case. Tilting presumably reduces the weight 
of abdominal contents on the diaphragm thus 
tending to increase functional residual capacity. If 
the functional residual capacity was not fully stabil- 
ised in many preterm infants in the first few days 
tilting would be expected to have a greater effect on 
it and on oxygenation in preterm infants than in 
term infants who stabilise their functional residual 
capacity early. Improving suboptimal functional 
residual capacity would increase PO). 

The rise in PO, with tilting was not found in 
infants who were receiving mechanical ventilation 
because of respiratory distress syndrome. This may 
be due to stiffness of the lungs, pulmonary hyperten- 
sion, or to the effects of mechanical ventilation. Any 
or all of these factors could overcome the relatively 
slight gravity dependent changes.” 

The observation that a rise in PO, with tilting was 
not found in two term infants with normal lungs 
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while being mechanically ventilated could be due to 
positive pressure ventilation overcoming the effects 
of gravity on functional residual volume. 

In conclusion, head up tilting increases PO, in 
healthy term and preterm infants, but it does not 
benefit infants ventilated for respiratory distress 
syndrome. r 
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Special report 


The work of the Child Accident Prevention Trust 
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In 1983 an article was published in this Journal describing the work of the Child Accident 
Prevention Trust.’ Since thet time many developments have taken place in the field of child 
accident prevention. There has been an increased recognition of the role of accidents and injuries 
in child health and the importance of accident prevention at an international, national, and local 
level. This has, in part, been a result of work undertaken by the Child Accident Prevention Trust. 
Much remains to be done, however, and doctors and other health workers involved with children 
must recognise the part that they can play in reducing this epidemic. Mortality and morbidity 
from accidents is the largest single problem in the health of children after the first year of life. The 
aim of this article is to stimulate interest in the problem of accidents in childhood especially 
among community paediatricians and clinical medical officers. Hospital doctors and general 
practitioners also have a particular part to play in drawing the attention of appropriate authorities 
to factors which have led to accidents that may have been preventable (see Annotation in this 


issue). 


The work of the Trust can be divided into four main 
areas: 

(1) Hosting seminars and scientific meetings 
to encourage a multidisciplinary ap- 
proach to the problem of accidents in 
children. 

(2) The establishment of expert working 
parties to review and make recommenda- 
tions on particular accident problems. 

(3) The publication of guidelines on a variety 
of aspects of accident prevention, for use 
by professional groups and the general 
public. 

(4) Liaising with international, national, and 
local organisations coneerned with acci- 
dents in childhood. 


Meetings and seminars 


The Trust aims to offer professionals from a variety 
of disciplines the opportunity to explore and 
appreciate their role m child accident prevention. 
Examples of such meetings held include: 

(i) A seminar organised jomtly with the Consumer's 
Association and the Ergonomics Society to explore 
the role of the British Standards Institution, and its 


contribution to child safety.” Speakers included Mr 
Alex Fletcher, the then Minister of State for 
Corporate and Consumer Affairs. (ii) A symposium 
for the medical profession opened by Sir Donald 
Acheson to provide a forum for doctors to present 
the results of recent research in child accident 
prevention.’ (iii) A guest lecture by Professor John 
H Pearn of the Department of Child Health in 
Brisbane on various aspects of accident prevention 
activities in Australia. 


Expert working parties 


The establishment of working parties enables the 
Trust to call upon the expertise of a variety of 
individuals and organisations whose work impinges 
on child safety with a view to approaching a problem 
from a multidisciplinary point of view. The Trust has 
found that this approach is particularly successful for 
a variety of reasons. Firstly, accidents in childhood 
are usually the result of factors that are the 
responsibility of more than one authority; therefore 
potential methods for prevention may come within 
the remit of several different professional groups. 
Secondly, an undertaking by all those whose activi- 
ties impinge either directly or indirectly on the 
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safety of children may achieve a more sympathetic 
climate in which methods for prevention can be 
implemented. Thirdly, professionals from a variety 
of disciplines can ensure a fresh approach to a 
problem. 

A working party was convened in 1983 to consider 
the problem of burn and scald accidents to children. 
Members included representatives from the Home 
Office, Department of Trade and Industry, Chief 
and Assistant Chief Fire Officers Association, as 
well as an architect, health education officer, and 
burns specialist. A fully detailed report* and shorter 
version? have been published; these contain many 
specific recommendations. These recommendations 
and the findings of the working party were launched 
at a seminar at which over 150 safety and health 
professionals, designers, fire officers, burn special- 
ists, and government officials attended. The Trust is 
now pursuing the implementation of the recom- 
mendations with the appropriate authorities and 
government departments. 

Initial work at the Trust seemed to suggest that 
the health visitor has a unique part to play in the 
prevention of childhood accidents. A working party 
was established by the Trust to explore this role in 
more depth. Through the working party a two year 
research programme funded by the then Health 
Education Council was undertaken with the support 
of the Health Visitors Association. This research has 
now been completed® and evidence from this is 
being used as the basis for health visitor training 
programmes in child accident prevention. 

The Trust’s working party on children in cars has 
been reconvened as a result of recent changes in 
legislation and design in this area. As part of it’s 
work, the working party has undertaken a review of 
loan schemes for infant car restraints and is provid- 
ing guidelines for authorities, groups, and indivi- 
duals wishing to establish schemes. The working 
party will be producing a report within the next few 
months, which will include recommendations con- 
cerning future legislation in this area. 


Guidelines for professionals 


After the award to the Trust of the Consumer’s 
Association Silver Jubilee prize in 1985 the Trust 
produced a booklet aimed at health visitors and 
mothers setting out the types of safety equipment 
currently available on the market.’ The booklet 
aimed to provide them with independent advice on 
the range and type of safety equipment available for 
children under the age of 5 years. An indication of 
the equipments’ suitability and effectiveness was 
also given. The booklets were distributed through 
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local health education units and are currently being 
reprinted. 

Work at the Trust had suggested that some 
quarter of a million children each year are treated in 
hospital as a result of an accident caused by factors 
related to the design of houses. It seemed that many 
of these accidents were directly linked to bad or 
inappropriate architectural design, and that very 
simple design changes could eliminate many of 
these. Research was undertaken to establish what 
particular features in the house were causing the 
major accidents and injuries, and what changes 
could be made by architects, designers, and house- 
builders to reduce the problem. The result was a set 
of guidelines published by the Trust aimed at 
architects, designers, and commissioning agencies 
suggesting simple and inexpensive design changes 
that could be made in new and rehabilitated housing 
to avoid such accidents reoccurring.” These guide- 
lines have now been widely distributed with the help 
of the National House Building Council and the 
Department of the Environment and have been very 
well received. 


Research 


The Trust undertakes research for a variety of 
organisations and government departments, in par- 
ticular, the Department of Trade and Industry 
(DTI). Much of the research is in response to 
accident problems brought to the Trust’s attention 
by government departments, health and medical 
professionals, and a variety of other organisations. 

Several cases of suspected child abuse brought 
forward allegations that brain damage was caused by 
the over-violent oscillation of the babies in bouncing 
cradles. The DTI commissioned the Trust to under- 
take research to ascertain the forces and accelera- 
tions that might be produced through the use of 
bouncing cradles. The work was undertaken for the 
Trust by Dr PF Millington of the Department of 
Bioengineering at the University of Strathclyde.” 
This research showed that the forces and accelera- 
tions associated with the use of bouncing cradles 
were extremely unlikely to produce brain damage. 
These results have been particularly important in 
terms of their medicolegal implications. 

After the death of a number of schoolchildren 
because of the impaction of inhaled pen caps below 
the larynx research was undertaken, at the request 
of the DTI, on behalf of the Trust by Mr DB 
Mathias, ear, nose, and throat surgeon at the Royal 
Victoria Infirmary, Newcastle upon Tyne in associa- 
tion with the Newcastle University Department of 
Mechanical Engineering. The research investigated 
the cross sectional area of an airway that would 
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allow sufficient flow ot air throught it to keep a child 
alive.'” The results have seen the development by a 
number of leading per manufacturers of a safer pen 
top that will allow a child to breathe even if inhaled. 
The European Commission ts currently support- 
ing the Trust in the establishment of a ergonomics 
data bank of informatien relating to children. This 
work, being undertaken at Nottingham University. 
will bring together knewn information and data on 
detailed aspects of the physical size, weight, 
performance, development, perception, and behavi- 
our of children of different ages. Such a comprehen- 
sive collection will be cf use to manufacturers and 
designers of children’s goods and safety equipment. 


Inquiries and information service 


The Trust’s Resource Centre located m its London 
office offers a comprehensive library and informa- 
tion service on all aspects of children’s accidents and 
their prevention. This service is aimed principally at 
professionals and reseanchers in the field, and it is 
widely used by the media and government depart- 
ments. 


Contacts with other organisations 


The Trusts role as an independent scientific 
advisory body necessitates close cooperation with a 
number of other organisations concerned with 
children’s safety. In particular, the Trust works 
closely w th the British Standards Institution and the 
Health Education Autherity. Many common areas 
of concem are shared wath the Royal Society for the 
Prevention of Accidents (RoSPA), and the Trust 
continues to work closely with that organisation. 

In order to encourage the establishment of local 
child accident preventiom groups, a two day work- 
shop was held recently on Policy Development in 


child accident prevention, to which some 40 organi- 
sations sent representatives. Internationally, the 
Trust has developed close contacts with the Euro- 
pean Economic Commission, the World Health 
Organisation, the International Standards Organisa- 
tion, and the European Consumers Product Safety 
Association, as well as with organisations and 
colleagues in Australia, New Zealand, Canada, and 
the United States. It has recently been nominated as 
the United Kingdom representative in a joint 
examination of the problem with the Soviet Union, 
and in April it was a cohost with Swedish colleagues 
of an international meeting in Stockholm. 

It is hoped that these various activities illustrate 
the strength and vigour of this growing organisation. 
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Clinical applications of nuclear medicine 
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Cochairmen of the Paediatric Task Group of the European Societies of Nuclear Medicine 


The use of nuclear medicine in paediatrics has 
experienced a rapid and continuous development 
over the past 15 years, despite the introduction of 
computed tomography, echography, and magnetic 
resonance. 

Nuclear medicine is based on the principle that a 
radioisotope is an unstable substance that gives off 
energy at a particular level as it decays into a stable 
compound. The ability to ‘label’ certain radio- 
isotopes allows a minute quantity of this isotope to 
be specifically directed at one cell type or organ so 
that functional images result. 

This specific uptake may compensate the lack of 
resolution compared with other imaging techniques. 
For instance, the selective uptake of technetium 
”™Te labelled dimercaptosuccinic acid (DMSA) by 
the tubular cells allows the recognition of focal areas 
of pyelonephritis, which can be missed by ultra- 
sound or intravenous urography. Iodine 123 (!251) 
labelled metaiodobenzylguanidine (MIBG) is selec- 
tively taken up by the chromaffin tissue, allowing 
the detection of neuroblastoma metastases, which 
are not seen by other techniques. Beside the 
morphological aspects the selective uptake or excre- 
tion, or both, of a tracer by an organ makes it 
possible to quantify one or more functions related to 
this organ. Nuclear medicine procedures are safe, 
minimally invasive, and generally expose the child 
to a very low radiation dose. 


Patient preparation 


Most radioisotope examinations do not require any 
patient preparation. In dynamic renal scintigraphy a 
well hydrated child is not only a happy cooperative 
child but hydration also permits optimum analysis of 
the renal scan. When searching for the presence of 
ectopic gastric mucosa the child must have nothing 
orally for 4 hours before the examination. 
Sedation is rarely used in most paediatric institu- 
tions and also in those adult centres geared to carry 
out a considerable number of studies in children. 
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The general principle that radiation has to be kept at 
the lowest possible level has meant that those 
isotopes commonly used have a short half life (for 
example, ”"Tc=6 hours or '1=13-3 hours) and 


Radioactive tracers 


The general principle that radiation has to be kept at 
the lowest possible level has meant that those 
isotopes commonly used have a short half life (for 
example, ”™Tc=6 hours or '*1=13-3 hours) and 
emit gamma rays at an appropriate level for a 
gamma camera. The ability to label "Tc with 
various different specific non-toxic chemicals has 
allowed most examinations requiring nuclear medi- 
cine in paediatrics to concentrate on investigating 
various aspects of renal function, pulmonary per- 
fusion, and disorders of the skeleton as well as the 
reticuloendothelial system. In addition, imaging of 
the gut and thyroid gland as well as congenital heart 
disease have all benefited from the use of ®™Tc. 
Labelling of white blood cells with a °°" Te complex 
is also now available. 


Radiation 


‘As compared to ionizing radiation used externally 
in diagnostic radiology, the use of radiopharma- 
ceuticals results in internally absorbed doses deli- 
vered at much lower dose-rates, which generally are 
considered to have less biological effect.’ This 
quotation is from the radiation protection body of 
the United States (National Council on Radiation 
Protection and Measurements. N°73,1983) and 
should encourage the use of nuclear medicine in 
paediatrics. 

Low irradiation, no sedation of the patient, and 
absence of appreciable side effects characterise the 
radionuclide techniques, which provide useful 
morphological and functional information and are 
particularly well adapted to the paediatric patient. 
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Table 1 Tracers used in renal and urinary tract disorders 
Tracers Physiology Indications 
Dicthylene triamine penta-acetic acid- Eliminated only by glomerular fraction 1.2.3.4.6 
technetium 99m 

Hippuran >I Eliminated by tubular secretion (80%) and glomerular 

filtration (20%) 14 
Edetic acid—chromium 51 Eliminated only by glomerular filtration—not suitable 

for in vivo measurements 3 
Dimercaptosuccinic acid—technetum 99m Uptake by the tubular cells 4.5.6 
Pertechnetate technetium 99m Tracer for bladder filling and voiding 2 





Clinical indications 


RENAL AND URINARY TRACT DISORDERS (TABLE 1) 


Indications 4 


(1) A differential diagnosis can be made 
between urinary obstruction and atonic 
dilatation from the renogram obtained with 
9mTe labelled with diethylene triamine 
penta-acetic acid (DTPA) or '“I Hippuran: 
parameters of whole kidney and cortical 
transit can be derived as well as response to 
frusemide.!* 

(2) Diagnosis and follow up of vesieoureteric 
reflux, using either “Te pertechmetate for 
the direct cystogram. or ”"" Te DTPA for the 
indirect cystogram; both give a much lower 
gonadal irradiation than the radiological 
cystogram.*° 

(3) When overall clearance has to be 
assessed instead of undertaking a creatinine 
clearance an accurate glomerular filtration 
rate may be obtaimed using two or three 
blood samples 2-4 hours after an intravenous 
injection of Te DTPA or chromium-51 
edetic acid C'Cr EDTA). This latter tech- 
nique is more accurate and easier to perform, 
it does not require urine collection and is 
useful in those diseases affecting the kidneys 
symmetrically.’ 

(4) Quantitation of individual kidney func- 
tion. This is generally obtained from the early 
phase of a "Tc DTPA or a '™°I Hippuran 
renogram, or from the ”""Tc DMSA uptake. 
This is indicated in the preoperative and 
postoperative evaluation of uropathies and 
certain nephropathies, which may affect the 
kidneys asymmetrically." ° 

(5) Precise topographical definition of 
parenchymal damage (acute and chronic 
pyelonephritis, trauma). kidney site, and 
morphology (pelvic kidney, transplant, 
horseshoe) using Te DMSA static 
images." ' 


(6) Aetiology of hypertension. Detection of 
the pyelonephritic scars of vesicoureteric 
reflux, using "Te DMSA (fig  1).'°! 
Detection of renovascular hypertension by 
combining a °’"Tc DTPA renogram with the 
pharmacodynamic effect of captopril.” 


Fig | shows a 5 year old boy who presented in 
mild chronic renal failure with polyuria and poly- 
dipsia. There was a history of recurrent urinary 
infections that had not been investigated. The 
intravenous urogram (not shown) failed to show a 
right kidney and demonstrated a poorly functioning 
left kidney with abnormal calyces. This *™Tc 
DMSA scan shows a high background activity. The 
left kidney is functioning better than the right (R) 
and focal defects are noted in the lower pole of the 
left kidney. The right kidney is seen to contribute 
31% te overall function despite not being seen on 
the urogram. Comment: This child was found to be 
suffering from reflux nephropathy and shows the 
sensitivity of the DMSA scan in identifying func- 





69% 


31% 


Fig 1 
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Table 2 Tracers used in pulmonary diseases 
Tracers Physiology Commenis Indications 
Macroaggregates—technetium 99m or human Regional perfusion High quality static images, can be 





albumin microspheres—technetium 99m 
Krypton gas 81m 


Xenon gas 133 


Millimicrospheres aerosols—technitium 99m 


Regional ventilation 


Regional ventilation 


Regional ventilation 


done at all ages, cheap and casy 1,2,3.4,5.6 
High quality static images during 

normal breathing through a mask, 

low sensitivity below 1 year of age 

for subsegmental defects, expensive, 

requires high organisation 1,2.3.4.5.6 
Low quality static images after 

single breathing, needs patient's 

cooperation (patients must be 

older than 6 years), inexpensive 
Still requires extensive 

standardisation 6 





tioning renal parenchyma and focal defects within 
the kidney. 


PULMONARY DISEASES (TABLE 2) 


Indications'*"* 


(1) To confirm or exclude the diagnosis of 
regional lung disease in the presence of 
normal or equivocal films from chest x rays 
(foreign body, bronchiectasis, aspiration 
pneumonia, small lung, hyperlucent lung). 
Furthermore, to select patients who should 
undergo more invasive investigations 
(bronchoscopy, bronchography) (fig 2). For 
instance, the probability of having bronchi- 
ectasis or a foreign body is very low in the 
presence of a normal scan. 

(2) To evaluate function in the rest of the 
lungs before surgical removal of a lobe 
(bronchiectasis, sequestration). 

(3) To detect intrapulmonary shunts and 
other vascular anomalies before angiography 
is performed (a negative result on scinti- 
graphy could avoid angiography). 

(4) To follow up severe disease, like cystic 
fibrosis, or bronchiectasis, or sequellae of 
viral pneumonia. 

(5) To detect pulmonary embolism or 
primary artery disease—this needs combined 
ventilation and perfusion studies. 

(6) To evaluate mucociliary clearance. 





As most ventilatory disturbances will necessarily 
and instantaneously be followed by a corresponding 
perfusion abnormality (adaptation mechanism), 
most ventilatory diseases (foreign body, cystic fibro- 
sis, etc) can be investigated by either a perfusion or 
a ventilaton scan. On the contrary, vascular disease 
(embolus, pulmonary artery disease) shows an 
abnormal perfusion and a relatively normal ventila- 
tion scan (mismatching). With a sequestrated 


segment, the perfusion scan is always abnormal, the 
ventilation scan may either show a matched defect 
or may be relatively normal. 

Fig 2 shows a 6 year old girl with recurrent moist 
cough and wheezing episodes. The suspected clinical 
diagnosis was that of bronchiectasis. (a) The 
chest radiograph picture shows overinflation of both 
lung fields as well as the mediastinum displaced to 
the right with loss of the right heart border. The 
vessels in the right lung are also diminished 
compared with that on the left. (b) This shows the 
”™Te macroaggregates perfusion scan. (c) This 
shows the Krypton—81m_ ventilation lung scan. 
These images were obtained in the right posterior 
oblique (RPO) projection and show a pronounced 
decreased activity of both isotopes throughout the 
right lung with total absence of activity in both the 
upper and lower zones. The left lung shows a 
segmental defect of both ventilation (V) and per- 
fusion (Q) in the upper zone with a generalised 
decrease of both isotopes in the left lower zone. 
(R indicates the right side.) Comment: Further 
investigation confirmed collapse with bronchiectasis 
in the right lower lobe which was non-functioning on 
lung scan. The compensatory overinflation of the 
right upper lobe as well as the left lung have non- 
perfused and non-ventilated segments. This child 
was found to be immunologically abnormal and 
asthmatic. 


HEPATOSPLENIC DISORDERS (TABLE 3) 


Indications’ 

(1) Jaundice—to exclude biliary atresia in 
the infant; to assess postsurgical patency of 
biliary tree; to assess drainage in choledocal 
cyst and the presence of dilated ducts—for 
example, Caroli’s disease. 

(2) Detection and follow up of space oc- 
cupying lesions in the liver in combination 


Indications~’ 
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Fig 2(a), Ab), Ac) 


with other techniques (ultrasound, computed 
tomography). 

(3) To detect congenital splenic abnormali- 
ties associated with congenital heart disease 
(asplenia, polysplenia). 

(4) To detect splenic trauma, or acces- 
sory spleen (idiopathic thrombocytopenic 
purpura). 


GASTROINTESTINAL TRACT DISORDERS (TABLE 4) 


-24 


(1) Diagnosis and follow up of gastro- 





RPO V 


oesophageal reflux (chronic vomiting, re- 
current lung infections, near-miss sudden 
infant death syndrome, etc).7” 

(2) Study of the oesophageal transit (caus- 
tic stricture, peptic oesophagitis, achalasia, 
neurogenic impairment of the peristalsis, 
etc).7! 22 

(3) Diagnosis of a Meckel’s diverticulum 
containing gastric mucosa.” 

(4) Evaluation of the gastric emptying 
time.” 


If the diagnosis of ectopic gastric mucosa is made the 


AA 


pertechnetate scan should not be performed during 
active bleeding as there is the possibility of a false 
negative result due to dilution or washout of the 
radioactivity. Premedications such as pentagastrin 
or cimetidine have been suggested to mcrease the 
sensitivity of the pertechnetate scan. False negative 
results have been described (sensitivity~75%); and 
positive abdominal images have been described ın 
conditions other than Meckel but can generally be 
differentiated. 


SKELETAL DISEASES (TABLE 5) 


Indications? >" 


(1) To detect primary or metastatic bone 
malignancies (fig 3). 

(2) To confirm the presence of suspected 
inflammatory or infective bone lesions with 
normal or equivocal x ray (osteomyelitis). 
(3) To diagnose avascular necrosis and to 
follow up revascularisation. 

(4) To diagnose and localse 
osteoma. 

(5) To diagnose bone marrow disorders 
(early diagnosis of metastatic disease and 
haematological disorders). 

(6) To investigate long term symptoms which 


osteoid 


Table 3 Tracers used in hepatosplenic disorders 
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may be skeletal in origin—for example, a 
limp or backache 


Normal "Tc labelled methylene diphosphonate 
(MDP) bone scans have been reported in acute 
septic arthritis and also when osteomyelitis occurs in 
the young infant. Although uncommon, negative 
bone scans are seen in older children with osteo- 
myelitis White blood cells labelled with Indium 
are used in some hospitals as a second or third 
choice investigation for suspected osteomyelitis 
especially ın the newborn where the "Tc MDP 
scan 1s unreliable m excluding the disease. Scans of 
white blood cells labelled with "Tc hexamethyl 
propylene amine oxime (HMPAO) require evalua- 
tion in septic arthritis and in the young infant with 
osteomyelitis. “Gallium may also be used as a 
second choice isotope when the initial bone scan 1s 
negative or equivocal. A number of extraosseous 
abnormalities may concentrate °™T'c MDP; this is 
seen in neuroblastoma, splenic infarction in sickle- 
cell anaemia, myocardial infarction, soft tissues 
metastases of Ewing’s sarcoma, ectopic calcifica- 
tions, and in the intestine in necrotising enterocolitis. 

Fig 3 shows a 2 year old child who was unwell and 
was found to be anaemic and hypertensive. The 
clinical diagnosis was neuroblastoma; this was 























Tracers Physiology Indications 
Colloid—technetum 99m Uptake by the reticuloendothebal system of liver and spleen 2+4 
Damaged red blood cells—technetium 99m Selective uptake by the spleen 3,4 
Iminodiacetic acid (N substıtuted)— Early uptake by the parenchymal liver cell and excretion 

technetium 99m through the biliary ducts into the duodenum 1 
Table 4 Tracers used in gastrointestinal tract disorders 
Tracers Physiology Indications 
Colloid—technetium 99m Non-reabsorbed or modified in the stomach 1,2,4 
Krypton 81 in glucose Fast disappearance due to the ultra short hfe of the tracer 2 
Pertechnetate—technetium 99m Actively taken up by the gastric mucosa 3 
Table 5 Tracers used ın skeletal diseases 
Tracers Physiology indications 
Methylene dphosphonate—technetum 99m Static ımage activity dependent upon blood flow and 

osteoblastic activity 1,2,3,4,6 


Colloid—technetum 99m 


Taken up by the reticuloendothelial cells of the bone 


marrow 5 

Gallum 67 Non-specific uptake by inflammatory tissue 2 
White blood cells—indium IH Hexamethyl Monitoring migratory pattern of the child’s white 

propylene amne oxime white blood cells— blood cells 2 


technetium 99m 
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further suggested by Lh vanillylmandelic acid 
concentrations in the urine (a) This shows the mT 
methylere diphosphonat= bore scan. This posterior 
view of the axial skele-or shows abnormal vertebrae 
with areas of both increased and decreased activity. 
Abnorme] increased uptake of isotope is noted in 
the left femur. Uptake ot ssotape by the left adrenal 
tumour is also noted. (b) This shows the 'PI 
metaiodoDenzylguamidine scan. The posterior view 
of the axial skeletor, zelvis, and femurs show 





Table 6 Tracers used ır: tkyroid disorders 


numerous bony areas taking up the isotope; this 1s 
abnormal. Isotope ıs seen in the left adrenal gland. 
Activity 1s also noted in the heart; this is normal. 
(R indicates the nght side.) 


THYROID DISORDERS (TABLE 6) 


Indications*® 
(1) Definition of aplasia/ectopia or normally 
located gland 
(2) Evaluation of neck nodules and their 
relation with thyroidal tissues. 
(3) Diagnosis of nodular lesion ın hyper- 
thyroidism as possible hyperfunctioning 
adenoma (rare in children). 


BITodine is a well established tracer for assessing 
thyroid function. It is contraindicated ın children 
because of the high radiation. The alternative 
tracers are either Iodine or "Tc pertechnetate. 
There are protagonists of each isotope and in the 
investigation of a thyroid nodule it may be 
unimportant which tracer ıs used. 


HEART DISEASES (TABLE 7) 


Indications’? #9! 
(1) Assessment of left to right heart shunt 
using "Tc pertechnetate. 
(2) Assessment of right to left heart shunt 
using c macroaggregates (MAA). 





Tracers 


Pertechnetate—technetium 93m 
Iodine 123 





Phystology indications 
Selective uptake by the thyroid gland 1,2,3 
Selective uptake by the thyroid gland and incorporation 

in thyroid hormones 1,2,3 


Table 7 Tracers used in. heart c.szases 


Tracers Phystology 








Pertechnetate—technetium 96m 


This isotope will be taken via the right heart to the lungs then to the left heart and on to the 


systemic circulation In the presence of a left to mght shunt isotope will go from the left 
heart phase both to the systemic circulation and also back to the lungs The shunt can be 


quantified 
Macroageregetes—technetium. 99m 


The isotope will be trapped in the first capillary plexus and therefore after an intravenous 


injection all the isotope 1s normally stopped in the pulmonary capillary bed In the 
presence of a mght to left shunt the isotope is seen in the Systemic circulation—for 


example, kidneys 
As the isotope is attached to the red blood cell mass mages of the pulsating heart can be 


Red blood ceils—technetium 93m 


obtained over a period of ume in order that ventncular function can be assessed 
Changes in function can be meesured (ejection fraction) 


Krypton gas—[31 m 


This isotope will come out of solutror as soon as it ıs ın contact with air If the ®'™Kr ts given 


by constant intraverous infusion then the isotope will enter the nght heart and then the 
pulmonary circulation The isotope will freely cross the alveolar membrane and be 
exhaled so that no 130tope will reech the pulmonary veins or left heart ncrmally Good 
delincation of the nght ventncular structures can therefore be reached, without any 
superposition of the left heart, ‘his allows a measurement of the mght ventricular 


contractility 








I 


A 
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(3) Assessment of left ventricular function 
using "Tc pertechnetate (first pass) or red 
blood cells labelled with °™Tc (equilibrium). 
(4) Assessment of right ventricular function 
using “™Tc pertechnetate (first pass) or 
8imkr infusion. 


Recent progress in radioactive tracers 


LABELLED WHITE BLOOD CELLS USING EITHER 
'inprum OR "rc HMPAO 


Indications”? 
(1) To mvestigate when pus is suspected at 
any sıte (fig 4). 
(2) To investigate pyrexia of unknown origin 
(3) To investigate inflammatory bowel 
disease. 


Tracers 

White blood cells labelled with "Tc 
HMPAO: the labelled white blood cells 
migrate to the focus of infection/inflamma- 
tion where they accumulate. If the poly- 
morphs are labelled then one may be able to 
distinguish active infection from inflamma- 
tion 

White blood cells labelled with ' Indium: 
this is based on the same technique but gives 
a high radiation dose to the spleen and bone 
marrow. It is, however, still the isotope of 
choice for inflammatory bowel disease. 


Fig 4 shows a °™Tc hexamethyl propylene amine 
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oxime scan. White blood cells labelled with the 
isotope were injected: the mage at one hour is on 
the left, the middle image was taken at three hours, 
and the nght hand image at 20 hours. The one hour 
image shows the spleen and liver with minimal lung 
activity persisting. The three hour image again 
shows the liver and spleen with a slight increase of 
activity ın the mediastinum on the nght hand side. 
The 20 hour image shows little activity persisting ın 
the liver; the spleen 1s still clearly seen. The 
abnormal mediastinal activity is now quite pro- 
nounced. This was due to a mediastinal abscess in a 
child who had undergone a reoperation for oeso- 
phageal atresia and was feverish. (L indicates the 
left side.) 


LABELLED METAIODOBENZYLGUANIDINE (MIBG) USING 
EITHER |3/; op 7; 


Tracer 
This tracer, a precursor of noradrenalin, is 
taken up by the adrenal medulla and also 
by neuroblastoma and phaeochromocytoma 
even when these tumours are extra-adrenal in 
origin or spread. 


Indications 
Diagnosis of neuroblastoma (primary and 
metastasis) and pheochromocytoma (fig 3). 


BRAIN BLOOD FLOW TRACERS 


Tracers 
IBI amphetamines and °°"Tc HMPAO. 
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Physiology 
Lipophilic trac27s cros3ing the blood- 
brain barrier arc gng an image of the 
blood flow. 

Ind.catiors 


Currently under -evie~. 


Conclusion 


The role of radioisotozes m paediatrics is very 
specific ıc providing fucctio~al :mages of vanous 
organs. To gain maximam <enetit for the patient 
the use cf this technicve sould be in conjunc- 
ticn with other imaging me-hods An abnorma- 
lity on °° Te MDP bore scar necessitates a high 
qual.ty radiograph of che area; a ventilation/ 
perfasion lung scan soulo always be accom- 
panied by a chest radmgrapi No renal isotope 
stud? should be perfo-~med without first carry- 
ing Cut an abdominal ultrasound examination. 

Waen appropriately used, radioisotopes pro- 
vice irformation that is important for patient 
care and frequently unavaikble by any other 
techmique. 
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Current topic 


A decade of insulin infusion pumps 


A G DAVIES AND J D BAUM 


Institute of Child Health, Bristol Royal Hospital for Sick Children 


Over the past 10 years there have been many 
changes ın the details of diabetic management. The 
development of home monitoring for capillary blood 
glucose and widespread availability of measure- 
ments of glycosylated haemoglobin have provided 
direct evidence that most diabetic children have 
poor or very poor glycaemic control Additionally, 
there has been further evidence in support of the 
hypothesis that poor metabolic control predisposes 
susceptible diabetic patients to the microvascular 
and macrovascular complications of the disease.' 
Frustration that glycaemic contro] has not improved 
with regimens of one, two, or more recently, three? 
daily injections using the new, pure, and latterly, 
human insulins has focused attention on alternative 
ways of delivering tnsulin ın the hope of achieving 
improved glycaemic control. 

In 1978 continuous subcutaneous insulin infusion 
driven by a small battery powered portable pump 
was introduced as a research tool for improving 
glycaemic control in adults with msulin-dependent 
diabetes mellitus.? The infusion system provided a 
continuous supply of unmodified short acting insulin 
throughout 24 hours with supplementary boluses of 
insulin initiated by the patient and given before 
meals. The developments coincided with the intro- 
duction of other ‘tools’ of management such as 
better education, the establishment of diabetic 
liaison health visitors, and an rmproved understand- 
ing of the role of diet and exercise in the manage- 
ment of diabetes * Portable insulin infusion pumps 
seemed to be a timely technological advance 

Early studies of the euglycaemic effects of 
infusion pumps were encouraging. Have the 
hopes engendered by these early favourable reports 
been fulfilled? Has the efficacy of insulin infusion 
systems under conditions of tightly controlled 
clinical trials in specialised centres been successfully 
translated into general climical practice? Put more 
specifically 

(1) Is insulin infusion an effective regimen 
that can be applied to large numbers of 
unselected children with insulin-dependent 


diabetes mellitus ranging from infancy, 
through school age, to adolescence, and 
young adulthood? 

(2) How does insulin infusion compare in 
terms of blood glucose control with one, two, 
or multiple daily injection regimens? 

(3) Are the indications for and complica- 
tions of insulin infusion clearer? 

(4) Does imsulin infusion reduce the 
meidence of the microvascular and macro- 
vascular complications of diabetes? 


The effectiveness of long term insulin infusion 


The documented world paediatric experience 1s 
small. The total number of children reported ts less 
than 500 with no single centre reporting expenence 
of more than 42 children.” Many reports concern 
highly selected and motivated children and report 
favourably Reports when children are selected for 
other variables, such as poor metabolic control,® '” 
tend to have poorer results with higher withdrawal 
rates and often little advantage in glycaemic control 
for infusion pump users 


(A) YOUNG ADULTS 

There has been one major report of longer term 
experience with insulin infusion pumps in young 
adults: Knight reported the experience of 45 young 
adult diabetic patients aged from 16 to 19 years of 
age who were approached about the use of infusion 
pumps as part of the Sheffield pump feasibility 
project.'! Thirteen (29%) young people initially 
chose to try the treatment but only four of the 11 
who actually started infusion pump treatment 
continued for one year; this represents a 64% 
discontinuation rate. These data compare with a 
30% discontinuation rate among adult diabetic 
patients in the same clinic. Moreover, there was a 
relatively high rate of ketoacidosis and other 
medical complications in this group of young 
diabetic patients 
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(B) ADCLESCENTS 

Siice the early reports of insulir intus on in selected 
groups 07 diabetic child-er. here heve been no large 
feasibility studies from the United Kingdom. 
Reperts from the United Szates!“!? and The 
Netherlaids? support -he general ccnclusion that 
mfusion Dump systems can work on selected ado- 
lescents Dut that there ıs a vanable and usually 
Ingh, discontinuation rate. The impression from 
recent sti dies ıs that overall. even amcng those who 
adnere tc the pump reginess, there 1s only a modest 
im>roverment in glycaemic control. Mone the less 
within each population stcd:ed there was a small 
gzcup of patients who soulc do well and for whom 
the pump was an acceptable advance in manage- 
ment. 


(C) INFANTS 

Onz report showed tha .nfusion pump: can be used 
in the 12 month to 2 year age group. '* The pump is 
worn in £ harness on tre back, and mey ın selected 
cases provide an improv2ment in glycemic control 
for these patients who present difficult nanagement 
prodlems. 

Gne recent study fror The Netherlands ıs worth 
netng.!? Thirty four >onsecutive chidren, aged 
from 1-9 10 16-8 years, were randomisec at diagnosis 
to t-eatment with an infas10n pump or t one or two 
daily insul n injections. There were five-withdrawals 
from treatment with the pump four betore the start 
and one ater 28 months After one year the mean 
(SB) glycosylated haemozlctan concentzation in the 
group trezted by infusioa pump (9-5 11-9)%) was 
conzidera=ly better tha: the convenuonally treated 
group (11-3 (1-6)%) but still as0ve the aormal non- 
diatetic renge. 

Taken tegether (perhaps w th the exception of the 
tepcrt from The Netherlands), these studies, on 
smal numbers of yo.rg people, ccmpare un- 
favourably with the lage multicentre studies of 
adult diabetic patients wFere glycaemic control has 
beer shown to improve and be sustaned in the 
group rardomised to pimp comparec with con- 
ventoralirsulin treatmea- fortwo years cr more.!> ' 

Infusion pumps have nct been taken ud enthusias- 
tical y by 3ztish paedictriciens. The kigh discon- 
tinuetion rate, modest mprovemeni ir glycaemic 
cort-ol, and lack of the necessary practical pump 
experience kas meant that most paediztricians do 
not use icfusion pumps Meny clinis have no 
children using pumps aad oar impression ıs that 
rec-Litmert of new pump usezs in paedgitnic clinics 
has virtually ceased. 

I- :s difficult to predict which patients will success- 
fully use mfusion pumps Stccess doe: not seem 
relet2d to intelligence, kncwledge o` diabetes, 


pantal interest, or social background." It ıs likely 
tha- patients who view the pump as a ‘cure’ for their 
dizcetes will do particularly badly. The develop- 
mest of scales to measure ‘adaptation to diabetes’ 
mē” go someway towards providing an instrument 
to dentify children who will do well on one or other 
par—cular regimen. 


Comparison with intensified insulin regimens 


In the early 1980s there was a series of reports 
cormpazing insulin infusion with intensified, three or 
four times a day, injection regimens The report of 
Schiffrin et al provided the most information on the 
largest group of children, and it showed an improve- 
ment in glycaemi control for both intensified 
insLin regimen and insulin infusion.® In her study 
the Msulin pump provided better glycaemic control. 
The intensified insulin regumen was administered 
usirg conventional syringes and needles. 

More recently the development of portable 
injection devices such as the Penject (Becket- 
Dicãnson Ltd), NovoPen (Novo Laboratories 
PLG, and Insuject (Nordisk UK Ltd) has meant 
that multiple daily injection regimens are easier to 
administer. There has as yet been no properly 
orgeaised, prospective, and randomised, large scale 
comparison of an intensive portable injection insulin 
regiwen compared with an infusion pump regimen. 
Suck a study would be a difficult and expensive 
unde<taking. It would have to address the decision 
to use pumps or pens as a contest between alternative 
regimens. Motivated and compliant patients, 
howzver, will probably improve on either regimen 
and the challenge hes in identifying which patients 
will =o best on which regimen. 


Indications and complications of insulin infusion 


Thene are no absolute indications for insulin pump 
use s either adult or paediatric practice. Certain 
patiemts want to use infusion pumps because of their 
apparent convenience and potential flexibility: 
allow ng them to alter or omit meals or snacks and 
to exercise at will. Children and parents may be 
seduzcd by the novelty and technology of the 
infus.2n system and believe that the pump will easily 
achiere improved control. 

Afr a decade of expenence it is recognised that 
there is an increased incidence of diabetic keto- 
acidcsis in infusion pump users. This particular risk, 
however, seems to lessen as the clinic becomes more 
used :0 using pumps and patient education im- 
provez.!® "°? It is now clear that children should test 
their rine for ketones when the stability of glycaemic 
contr- is stressed—for example, during infections. 


“~ 


Hypoglycaemia is probably no more common 
among pump users than in children on conventional 
insulin treatment, but information on which to 
assess this risk with any precision 1s not available. 
Mild hypoglycaemia, with a blood glucose concen- 
tration in the order of 3-2 mmol/l, causes variable 
symptoms, particularly a delay of reaction time, in 
diabetic patients.” The nature of the sulin pump 
system means that unless the subject senses hypo- 
glycaemia the insulin continues to be infused—a 
situation that then becomes frankly dangerous. 

Cognitive unawareness 1s traditionally thought to 
occur in patients with a long duration of disease. It 
has been reported, however, ın those who have had 
diabetes for only five years and who have otherwise 
normal selected cardiovascular tests of autonomic 
function.” The dangers of hypoglycaemia may be 
potentiated by improved glycaemic control, which 
has been shown to reduce the plasma glucose 
threshold at which glucose counter-regulatory 
hormones are released thus theoretically reducing 
the level at which hypoglycaemic awareness is 
detected by the patient.?! 

Infusion site infection ıs uncommon but needs to 
be guarded against by frequent (say twice weekly) 
changes of infusion catheter and site. Some 10% of 
children have developed recurrent small sub- 
cutaneous abscesses that are unsightly and potenti- 
ally life threatening. One death has been reported 
in an adult patient from endocarditis after such an 
infection. 

Pump size and performance have been given as 
objections to the continuation with insulin infusion 
treatment. The pump may become physically or 
psychologically unsightly. System failure is com- 
mon. Insulin aggregates in the cannula or needle or 
the cannula leaks. While the pumps themselves are 
mechanically reasonably reliable, patients may run 
out of supplies of insulm, -cannulae, battenes, or 
blood glucose testing equipment. 


Reduction of the complications of diabetes 


Insulin infusion can improve glycaemic control but 
not all the metabolic abnormalities of diabetes are 
rectified.“ The improvement ın glycaemic control, 
however, has been sufficient to improve retino- 
pathy, nephropathy, and neuropathy in adult 
patients.’ In paediatnc populations the modest 
improvement in glycaemic control has not proved 
adequate to reduce increased albumin excretion or 
reduce a raised creatinine clearance towards more 
normal levels.'° Thus the hope that improved 
glycaemic control would reduce the incidence of the 
complications of diabetes has not yet proved feasible 
for adolescent patients Longitudinal studies are 
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urgently required to evaluate different insulin 
regimens against early markers of latent diabetic 
complications. 


Conclusions 


The advent of intensified insulin regimens over the 
past 10 years has coincided with other improvements 
in the management of patients with diabetes. These 
developments have drawn attention to the difficul- 
ties many diabetic adolescents face and have thus 
stimulated further exploration of insulin regimens, 
metabolic regulation, subtle physiological abnorma- 
lities, and psychological function. Intensive insulin 
regimens will expose deficiencies ın the organisation 
of clinics and staff. Repair of these deficiencies is to 
the good of all patients but poses difficult questions 
about the use of resources. The infusion pump has in 
one sense been a false prophet and has not lived up 
to expectations in paediatric practice. 

Insulin pens are being enthusiastically promoted 
and used in many clinics. The pens have a different 
but rational insulin delivery system and seem to be 
relatively safer than infusion pumps. There is, 
however, one preliminary report of rapid metabolic 
decompensation associated with pen use. (SM 
MacRury, AB Boal, KR Paterson. Diabetic keto- 
acidosis during NovoPen therapy. Poster 53. British 
Diabetic Association, Medical and Scientific 
Section Autumn Meeting, Cardiff, 1986). It is 
obvious that no insulin regimen 1s suitable for all 
users The urgency remains to seek new strategies of 
management and to settle for nothing short of 
ultumate cure and prevention of diabetes. Insulin 
pumps have, however, clarified the reality of poor 
glycaemic control, the need for health education in 
diabetes, and the magnitude of the task ahead. 
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Personal practice 


Hospital teachers: medical interpreters or 


raffia mafia? 


SUSAN GOODMAN 


Hosputal Teaching Service, Newcastle upon Tyne 


Doctors as educators 


Is it desirable that ward teachers, many of whom 
have been on the same ward for several years, 
should help out if the ward ts short staffed by taking 
children’s temperatures or monitoring their blood 


pressure? It is easy to imagine the outcry there 


would be if someone made that suggestion seriously 
Arguments would speedily be mustered to show that 
these tasks, although not complex in themselves, are 
the proper professional concern of those who have 
been trained not only to perform the task but to 
understand medical theory It 1s probable that no 
amount of counter arguments about the efficacy of 
‘on the job’ traming and the value of general 
experience in dealing with sick children would be 
deemed sufficient to persuade the medical profes- 
sion to hand these procedures over to teachers, 
however capable and well motivated those teachers 
might be 

In contrast, every day in hospitals many doctors, 
some of them relatively young and inexperienced in 
communicating with children, attempt to explain to 
children, in a reassuring way, complex information 
about body malfunctions They rarely have time to 
ascertain whether the child has the necessary grasp 
of how a well body functions that would enable them 
to understand the information they are trying to 
convey, and they may have only a vague notion of 
the way in which children’s cognitive abilities 
develop. They may attempt to ulustrate their 
exposition by a quick drawing on the back of an 
envelope or there may occasionally be a typewritten 
sheet explaining specific procedures given to 
parents. 

On the whole it seems to be accepted that doctors 
should be expected not only to be able to perform 
certain medical procedures but should be equally 
able to explain these lucidly and at sufficient length, 
with diversions into teaching a basic biology syllabus 


as necessary, to children of all ages and abilities. If 
they unaccountably fail in the latter task then 
parents, in an unfamiliar environment and handi- 
capped by anxiety about their sick child, are 
expected to glean enough information to enable 
them to prepare adequately the child for whatever 
procedures are necessary. If teaching children really 
were so easy ıt would hardly be thought necessary 
for teachers to study for several years and to 
complete a probationary year before being deemed 
competent to undertake the task. Equally, if 
learning were so easy all children would remember 
everything they were told and we could say goodbye 
to all educational measuring devices from spelling 
tests to finals 


Childrens’ encounters with hospital 


Hospital teachers fortunately are not expected to 
miraculously acquire medical skills but it seems that 
many hospital doctors are forced to try to give 
themselves an ın service course on teaching child- 
ren. There may, however, be ways to develop 
interprofessional cooperation between doctors and 
hospital teachers that would make sense as a 
teaching strategy for most children who are in 
hospital for very short stays and which would also 
provide busy doctors with ready made educational 
materials to aid their communication with child 
patients and their families. This is not a problem 
confined to a few children. Statistics show that an 
encounter with a hospital is a normal part of 
childhood for many children. Unfortunately many 
children fail to gain all they might have done from 
the experience and at worst the encounter leaves the 
child with profoundly negative feelings about 
hospitals and doctors. 

A quarter of the British child population will 
spend at least one night in a hospital before 7 years 
of age, and many more will visit accident and 
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emergeny departments’? Orce admitted to 
hospital children (and tLeir parents} wil encounter 
many new and baffling expe-iences It is certainly 
the case that appreheasions and feers are the 
frequent companions of iIness, but for children in 
particula- a stay in hosp_tal is especially traumatic. 
Their concepts of illness end -heir interpretation of 
the meamng of medical procedures are emotionally 
laden. They have fears o? abandonment and lack of 
contiol aad young childzer: often interpre the illness 
itself and the process cf medical treatment as 
punishments for moral >r social -rarsgressions. 
They often have distortec .deas about their illnesses 
and suffer from disturbed fantasies involving 
mutilation and death, even adout sc called minor 
operetions. 

It is remarkably easy tcr health care professionals 
to forget how upsetting e~en the simplest aspects of 
hospi-al ave for the laymer. They fail to appreciate 
that for tke patient a hospital admission 5 a special 
event fraught with anxiety. Confronted by strange 
faces, straaze food, and a3-ranz2 routine alone ina 
potentially threatening 2nvironment ignorance 
intensifies. the feeling of being helpless 11 a hostile 
place. Even the simplest p-ocecures ir these circum- 
stances become an ordea. Really carirg profes- 
sionals wo.1.d do well tc remember that th2 patient’s 
definrion of a minor cferation 1s ore that ıs 
performed on somebody else. For a child the 
potential psychological -raana mherent ina hospital 
stay fcr even relatively minor surgery or <reatment 
may bs a gh price tc paz foz improved physical 
functiening. 

The mecical profession bas obviously been aware 
for a considerable length o7 time that hosp-talisation 
and surgery can create a rnes of real or imagined 
threats for < child The goal of ward management 
programmes is usually des=bed as the restoration 
of physical fanction and mental wel! keing while at 
the same time preventing residual psycholcgical and 
somatic problems. In order z0 accomplish this 
doctors shculd regard psycadlorical treuna accom- 
panyinz surgery as a ccmpltcat on as des2rving of 
their thought as post-operative tieeding or infection. 


Avoidable stress 


Tireless cam daigning led to the recommendations 
contained in the Platt Kepert (1959) chat the sick 
child’s neecs for his moth2-, for play. ecucation, 
and as far zs possible a normal routine, should be 
met in hosp-tal.? The pressure fo- a child ard family 
centred phibsophy of care has teen maintained by 
groups suck as the Natiore] Association for the 
Welfare of Thildren in Hospital “NAWCH). As a 
result, Zor many sick child-en cne of the primary 


causes of distress in earlier times, separation from 
theirparents, is no longer an inevitable consequence 
of a aospital stay Other equally avoidable stresses, 
however, still remain part of a stay ım hospital for 
too many children. 

Th= permutation of factors that affect the out- 
come of a child’s stay in hospital, making it a 
const-uctive or a traumatic experience, are endless. 
Resezrch has shown, however, that over and above 
the e=fects of the presence or absence of parents 
there remain other causes of emotional distress, 
many of which may be avoidable with adequate 
plann ng and resources. A simple example 1s the 
way 13 which the physical discomforts of pain and 
illness are further compounded by an untamiliar 
institutional setting, while comfortable child 
oriented surroundings help to lower the child’s 
anxiety and make him more amenable to examina- 
tion end treatment. In addition, lack of under- 
standing of illness, hospital routine, and medical 
procedures can all contribute to a child’s emotional 
disturbance. 

Appopnate psychological preparation for hospi- 
talisation and surgery combined with supportive 
care cen mitigate the stress experienced by patients. 
This fas been an assumption underlying many 
clinica practices for several decades There have 
been several studies that have concluded that 
children who are prepared for a stay in hospital and 
for hcespital procedures display less emotional 
disturbance than those who were not. It has also 
been sf own that it is more effective if this preparation 
can be given to both parents and children, parti- 
cularly at what Vinstainer and Wolfer termed ‘stress 
points —for example, admission, blood tests, and 
the tine before and after surgery.*”” 

Unfcttunately this takes a considerable amount of 
time. Eusy medical and nursing staff may end up 
doing ro more than paying lip service to this ideal, 
and with the increasing complexity and efficiency of 
moderr medicine there is the danger that patients 
may be treated more and more as bits of machinery 
brough: in for repair Most doctors would strenu- 
ously deay that they did not communicate adequately 
with patents or their families but of all the criticisms 
levelled at doctors the most common concerns their 
failure -o tell patients the things that they want or 
need ta know. Fletcher and Robertson concluded 
that the difficulty parents have in getting enough 
authorifative information about the treatment, 
progress and aftercare of their children 1s a ‘common 
and wel -founded complaint.”® ° 


Barriers to effective communication 


Even those doctors who do make valiant efforts to 
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convey information to patients or their families are 
likely to underestimate the problems arising from 
ther lack of a simple common language with a 
shared meaning. They may not realise that pattent’s 
ideas about human anatomy may be quite bizarre 
and that knowledge of the simplest concepts of 
physiology may be totally lacking. Boyle found that 
there was not 100% agreement among doctors in 
one hospital on definitions for sumple medical 
terms or in choosing the site of the heart on an 
anatomical diagram! Small wonder that he found 
that patients did not reach agreement on definition 
for any term. He suggested that clinical investigation 
had simply verified his umpression that there are 
large areas of misunderstanding between con- 
ventional medical opinion and what he charmingly 
termed ‘the vagaries of the lay mind.’!° 

Friedson has suggested that communications 
between doctors and patients break down because 
of the doctor’s professional contempt for the 
patient’s ability to enter into informed cooperation 
with his consultant.’ It is proposed that this is the 
dominant professional’s way of maintaining his 
prerogative to diagnose and forecast illness and that 
while he does not want anyone else to give 
information to the patient he shows a considerable 
disinclination to do so himself. 

Even if one takes a less cynical view of the current 
system of hospital care, the odds appear to be 
stacked against effective communication between 
physicians on the one hand, and children and their 
families on the other. In modern hospitals com- 
munication problems are compounded by the fact 
that doctors and nurses see the children in their 
wards for very short periods of time Pull found that 
the average amount of time the nursing staff in a 
hospital ward spent with each child was just 28 
minutes, most of this time being used to perform 
routine tasks rather than fulfilling the child’s 
emotional needs.’ It is not then surprising that 
MacCarthy, in his study of communication between 
children and doctors, remarked ‘It 1s a sad admission 
that on the whole paediatricians have very little 
relationship with children in the sense of a one-to- 
one confidential relationship.” 


Teachers as interpreters 


There is usually someone in the children’s ward, 
however, who may well have this sort of relationship 
with each child and who spends a considerable 
amount of time working with them and their 
families The ward teacher is trained for several 
years in the art of communicating with children and 
is well used to breaking down all kinds of complex 
concepts into manageable bits of knowledge. 


Teachers will never assume that just because 
children have been told something once, twice, or 
six times that they necessarily understand it Well 
inured to classroom howlers they may be more 
ready than the most eminent paediatrician to deduce 
that a child may have construed ‘oedema in the 
stomach’ as ‘a demon in the stomach’ thereby 
suffering unnecessary terrors. 

In a totally alien environment the teacher 1s the 
one professional who has a common frame of 
reference with the child and who belongs to the 
child’s everyday well world. Unlike other adults 
they meet in the hospital, children can make a 
reasonable guess at the sort of demands this person 
will make on them and can be totally confident that 
at least here is one new found fnend who—uniless it 
is a sewing lesson—is unlikely to start advancing 
upon them with a needle! 

Hugh Jolly pointed out that a child’s hospital stay 
should be able to offer more than the prime aim of 
helping them to recover from an illness. He con- 
tends that it should be onentated so that the child 
learns as much as possible from the experience. !* 
His, and my, view of the ward teacher 1s not that of 
some anonymous ward fixture, trailing raffia and 
incomplete jigsaws, but rather someone who is a 
‘specialist exploiting the potential of the hospital 
environment’ Helping children to interpret and 
evaluate experience is not just a part of the hospital 
teacher’s job, it is something all teachers do. In the 
threatening, unfamilar hospital environment this 
aspect of the teacher’s role assumes a particular 
importance. 

The hospital teacher’s role, however, could 
extend well beyond this and they could also offer a 
valuable service to the medical profession in 
providing written ‘user friendly’ materials that deal 
factually with basic physiology, hospital procedures, 
and routine. Before more conservative readers 
throw up their stethoscopes in horror may I say that 
we have already begun to do this in Newcastle with 
the active cooperation of several departments and 
the results to date have been very encouraging. We 
have developed worksheets that aim to use the 
unique hospital environment as a teaching oppor- 
tunity. The format of the sheets vary but they 
include information, quizzes, and suggested 
activities that are aimed at children. The worksheets 
are printed and use photographs of hospital per- 
sonnel and technology. As they are not obviously 
‘kids stuff some of them are also acceptable to many 
adults Although this spillover into adult education 
was envisaged at the outset, we had not expected 
that this would include a request from one director 
of nursing for copies of our sheet on ‘How A 
Gamma Camera Works’ for her nursing officers! 
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The sheets are produced in clos2 consltation with 
the department or pro‘essional concemed. Drafts 
are sent back and forth >2tween our service and the 
departmeat or consultert irvolved urtil they are 
ccmpletely happy with the inrmation ney contain. 
In some cases the wcrksheets then go to that 
department and they corrol their distrution. The 
Hoszital Teaching Service 5 merely acting as 4 
‘trarslation service’, hemping to put across this 
informat.cn in a form ch Hren and their-parents can 
readily comprehend. 


Interprofessional collabo-ation 


Despite zhe apparent b2nefics of someone trans- 
cridiag in simple terms wnat a good phys cian would 
wish to convey to a child end their parents so that it 
1s availatle for consultacfon at leisure, some per- 
suzsion has been necessary to allow us to offer this 
service. Cur attempts to m:ktiate ths kind of 
coop2ratina are not alwavs c-eeted wit. universal 
deligat. Cccasionally it 1s cifficult to decide whether 
this seme from the medical picfession’s defence of 
the exclusivity of their ‘h:gh status knowledge’ or 
genuine fears that informaior will raise rather than 
alleviate patient stress. As educationalsts simply 
attempting to offer ou- specialised services to 
professiorals with a different orentaton it has 
sometime: appeared to the vagaries of ths lay mind 
that um sone branches of m2dicine three Consultants 
gathered <cgether provide: at leas: five shades of 
opinicn. 

Some medical colleag-res maintain -hat each 
doctoz works in such an ihosyncratic way that it 
would be impossible tc produc2 a worksheet 
everyone would be happy witt One woud assume 
that tke gen2ral layout of r.ormal skeletal, digestive, 
or circulation systems caa harcly be a natter of 
conterticn and in fact form part of general biology 
courses in schools so there can be ro logical 
object on <c teaching these in hospital at a time 
when they are of particu er icterest to he child. 
Those worksheets that use a particular pnysician’s 
approech, which may in Dart difer from that of his 
colleagues equally present few real probems. We 
are quite happy to produce ‘ons cff’ versions for use 
in differen- wards while ta2 distribution of highly 
specific information is in tke hands of th2 depart- 
ments conc2rmed. It 1s hard therefore to see how this 
kind of col.aboration in the production of teaching 
materials presents any tLreat z:o the dSctor or 
patient Although there may well be many areas of 
medicine wrere doctors me} feel the service we are 
offering ıs inappropriate, there are surdy many 
more where instantly avaiable information pre- 
pared to each departmei:s wn spec-fications 


would greatly ease the physician’s difficulties in 
explaining to patients exactly where the offending 
organ ıs situated in the body, how it works normally, 
and what they intend to do to put it right. 

It is elitist and illogical to try to maintain an 
illusion that medicine and surgery are some kind of 
esoteric mysteries and that the preparation of 
teaching materials could not be done by other 
professionals with more time and more expertise in 
the field of child communication provided they 
receive adequate information and guidance from 
medical personnel. Has it ever been suggested that 
science teachers should be qualified nuclear physt- 
cists before they are allowed to explain to children 
the pnnciples of nuclear fission? While it is obvi- 
ously important that it is the doctor who explains the 
abnormalities in functioning that have landed the 
child’s body in hospital, it is not necessarily a doctor 
who can best explain to a confused and frightened 
child how normal body systems function, although 
they and their parents need this information in order 
to put into context what they are told by their 
doctor. 

Although Vaughan was sure that ‘a short while in 
a hospital ward cannot help but make one appre- 
ciate that much of what is said to children (and for 
that matter to parents also) is beyond their intel- 
lectual grasp, particularly if they are anxious and 
in strange surroundings’,> even the most aware 
paediatrician may forget that it is not enough for a 
child to be told a fact once or twice—it has to be 
assimilated. The blame for this lack of under- 
standing does not lie entirely with doctors. Many 
studies have shown that after routine consultations 
the average patient remembers only half of what he 
has been told, and others record that even when 
special care was taken to provide full information as 
many as a third of the patients forgot what they were 
told and thought that they had never been told it.’ 


The role of parents 


It is important to remember that it is not only the ` 
children who need to know what is going on. 
Research has shown that information given to 
parents is usually deficient in both quantity and 
quality even though ın reality it is the parents who 
are generally addressed in any consultation with a 
child, even older children being ‘routinely and 
smoothly excluded from the bulk of the action 
within most consultations.” 

It is essential for parents to have accurate 
information otherwise they will not be able to 
prepare their child adequately and the stress of their 
own ignorance may result in ‘emotional contagion’ 
from the worried parents further distressing the sick 
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child. Pious medical belief that parents will ask busy 
doctors about anything they do not understand 
contrasts with the parent’s view that despite the air 
of ‘deliberate jollity’ on ward rounds ıt was so rare 
for doctors to volunteer information that parents felt 
it was ‘somehow deviant or indecent to ask for it.’ 
The root of this problem lies not in the nature of 
doctors or of patients but in the hurried conditions 
of hospital work. As this situation seems unlikely to 
improve in the forseeable future it is even more 
essential that the medical professions take advan- 
tage of all aids to communication with patients that 
may be on offer. 

There is a need to produce more materials and 
activity sheets for parents and children to work on 
together. These can reduce stress from potentially 
threatening events through the communication of 
accurate information about the event. Such material 
provides the child with a cognitive framework within 
which he can appraise the potentially frightening 
and disturbing events that will be experienced and 
will set the scene for an wmaginative mental 
rehearsal in which ‘the work of worrying’ can take 
place.”8 To truly understand something unknown 
and fearful a child needs opportunities to come back 
to it in his own time. 


Ignorance is not bliss 


Many, if not all, doctors used to believe that it was 
bad for patients to know too much about their illness 
but one thing is certain, if such information 1s 
witheld or given inadequately by doctors the child 
does not go through his hospital stay in a blissful 
ignorance. To an ill patient no news 1s not good 
news. It is an invitation to fear and the fears in 
fantasy far outweigh and are more termfying than 
any reality-fears could ever be.’ If adults dismiss 
the idea that children in hospital are often anxious 
or sad and that these feelings can have far reaching 
effects, they may well be resorting to a kind of 
‘functional blindness’ by which they spare them- 
selves an acute awareness of childrens’ mental 
suffering that they feel powerless to alleviate. In 
practical terms the child’s negative feelings can 
transform themselves into anticipatory anxiety 
before actual medical procedures; this can result ın a 
lack of comphance during treatment and lead to a 
protracted and difficult readjustment. 

Properly designed preparation material used by 
parents with their children before medical pro- 
cedures can considerably alleviate the effect that 
high anxiety on the part of the parent can have on 
the child’s apprehensions. ‘Prepared’ children are 
clearly less anxious and more cooperative than 
‘unprepared’ children. Even where there is apparent 


agreement that children should be told what is going 
to happen in medical procedures, however, excuses 
are still made for not giving this imformation. 
Professionals cite lack of time as the reason, and 
parents and teachers feel they do not have adequate 
information to do the job properly. Meanwhile 
children continue to suffer needless fears and 
develop negative attitudes to hospitals, doctors, and 
health care. 


Conclusion 


Almost every situation has within it the potential for 
growth, and health care encounters are no different. 
They need not be purely traumatic but instead can 
be constructive learning experiences. If a child and 
his family are to gain maximum benefit from a stay 
in hospital ıt would seem that an important and easy 
way to help this would be for hospital teachers and 
medical and nursing staff to enter mto active 
collaboration to ensure the patient has adequate 
information ın an easily assimilated form. Although 
children may still find it difficult to welcome the 
prospect of a hospital admission, at least some of the 
unnecessary traumas will be removed and we will 
be closer to observing Florence Nightingale’s dictum 
that ‘The very first requirement of a hospital is that 
it should do the sick no harm.’ 
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Selective medical examinations on 
starting school 


Sir, 


We read with interest the paper by O’Callaghan and 
Colver.! We agree that school health services need 
evaluation We disagree. however, with the inference that 
the sole function of the medical at school entry 1s to 
identify treatable physical problems 

The total child population must be examined at some 
stage The Newcastle team are choosing to do this three 
times preschool One is hardly surpnsed, therefore, at the 
low number of new problems identified at school entry In 
Peterborough, full medical examination and development 


‘assessment preschool is largely reserved for those children 


screened out by the health visitor. 

Seeing the total population preschool ts notonously 
incomplete, particularly in urban areas. We positively 
retain the school entry medical for this and the following 
reasons 

(1) School ‘fitness’——medical, educational, and 
social—is seen in the school setting 
(2) Parents and children are introduced personally to 
the school doctor and nurse; this facilitates self 
referral if problems anse later 
(3) It 1s perceived as important by both teaching staff 
(National Association of Head Teachers The NAHT 
view of the future requirement for school health 
service provision.) and by parents (99-6% consent to 
medical, 88% accompany their child, personal 
observation) 
(4) In this authority children enter school at the age of 
4 years (an age often chosen for preschool medicals) 
During the school year 1986-87, 2877 school entrants were 
medically examined in Peterborough Altogether 1770 
important problems were identified (that ıs, required 
action or follow up); 742 of these were discovered on 
screening vision and hearing—an activity few would 
dispute Furthermore, 17-6% of the children had impor- 


Table Proportion of problems unknown to mothers and 
general practitioners (toral number of children=2877) 








Problem No (%) No (%) of No (%) 
of children mothers of general 
with unaware of practitioners 
probiem problem unaware of 

problem 

Physical 548 (19) 142 (26) 231 (42) 

Speech and 

language 202 (7) 26 (13) 119 (59) 

Neurodevelopmental 117 (4) 42 (36) 89 (76) 

Behaviour 161 (6) 15 (9) 123 (76) 


tant educational problems that were discussed with teach- 
ıng staff. A proportion of the problems were known to 
parents and famıly doctors before the medical but appreci- 
able numbers were not (table). 

There have been tremendous changes in the nature of 
preventive child health care over the past 10 years We are 
now far more involved with behaviour and adjustment 
problems and health education We heartily endorse the 
comments on the importance of the school entry medical 
contained in the report Investing in the Future? We 
recommend it as an economical use of doctor time 
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Su, 


The excellent paper by O’Callaghan and Colver on 
selective preschool medication examinations voices the 
misgivings many of us have about developmental screen- 
ing or surveillance, in general ' Quite clearly the concept 
1s too wide and unfocused to allow any useful information 
to be gathered, other than for epidemiological reasons. 

My expenences with the six week developmental check 
are rather similar, over a two year period I examined 218 
consecutive 6-8 week old babies in a community paediatric 
clinic. (This was part of a separate study, which was 
looking at acute infantile colic and ıts possible relationship 
to maternal psychiatnc illnesses as measured by the 
General Health Questionnaire.)* From the purely medical 
point of view, however, developmental surveillance was a 
very disappointing business I picked up nothing that I 
could refer to our local paediatrician as a new abnormality 
Even worse, every abnormality I did discover was already 
known to the general practitioner or hospital clic A 
couple of mothers wanted to know ‘if I was going to shake 
the rattle’ or ın some way test the development of their 
babies. A pass was expected and, even worse, was equated 
with being intelligent 

Had I not been looking specifically at the possible 
association between crying babies and maternal psychiatric 
problems, however, I would not have picked up a small 
number of medical reasons for these babies to cry (two 
urine infections, one case of otitis media) and a far larger 
number of mothers with psychiatric problems (46 women) 
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This led me to feel that & roatine six week develop- 
mental pkystcal examimatior, ic its preseat form, 1s 
probaoly = waste of time. 
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Trends <n birth prevalence oi 
cerebral palsy 


We would ake to add our conmnen’s to the correspondence 
ansing from the recent publication of Profes or Pharoah 
and colleagues on trends in birth prevalence of cerebral 


There hes been an interestmg swing in thicking on the 
origins of cerebral palsy ovec the dast ew years. This has 
arisen maialy from the observatiocs derived from registers 
which have been compiled cf children with cerebral palsy 
withir geographically defined pcpulations. Jt has become 
increasingly clear when surveying zhe problem from this 
comreunity perspective thet although low birthweight 
infants are a: increased risk cf cerstral palsy, many infants 
who later manifest signs of cerebral palsy had tether a low 
birth weigat nor a recognisable >erinatal insult. 

On the other hand there bas been ar imocreasing 
understancing of the associa ns between evciving neuro- 
patho.ogical changes in the train of the low birthweight 
infants, as detected by imaging techniques, end eventual 
clinical outcome.” This has Icc to tz sort of claim made by 
Dr Berson that ‘most infants with ceretral palzy have been 
admited © a maternity Lospital with a mosphologically 
normal cemtral nervous system whilst in uter» and subse- 
quenty discharged to the >ommunity with pathological 
cavities in tae brains,? This may be the perspective of 
those invo.ved with ummediae cLrical care of low birth- 
weight infants in a special care nursery but ignores the 
queston o: the aetiology of zerebral palsy in cther babies. 

Preliminary figures fron the Oxford Region Child 
Deve-opmz2nt Project sugge-t a different view. This study 
has teen 2stablishing a register cf infants with serious 
impairmert, including cerctral palsy, borm from 1984 
onwa~ds te mothers resident in the Oxford region at the 
time of ceivery. Althouga the oldest infants on the 
register are now only 3% years old, 58 infants from a total 
1984 >irth population of 31 311 aave been ciagnosed as 
having cerzbral palsy. This gives = birth cohost prevalence 
rate cf 1-82/1000 live births. Of th2 570 infant: with a birth 
weigtt of less than 2000 g, I7 heve cerebral palsy They 
represent only 29% of the 53 children with cerebral palsy. 

We do not wish to minimise the msk of later motor 
impaimert in the low birthvcight population and the need 


for contrued monitoring of the outcome of the increasing 
numbers of extremely low birthweight survivors At the 
same time we would support the view that the aetiological 
orgins oZ most cases of cerebral palsy must be sought 
outside the ummediate perinatal period. 
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Carriage of penicillin resistant 
pneumococci 


Su, 


While studying the pharyngeal colonisation by Strepto- 
coccus preumoniae and the absence of penicillin resistance 
among pneumococci isolated from healthy Mexican 
children, we noticed the paper by Klugman et al that 
reported the relative penicillin resistance of $ pneumoniae 
in 303 urban and 156 rural black children, this resistance 
was seen in 14% of urban carners and 19% of rural 
carriers The authors obtained those figures after screening 
isolated strains with methicillin discs and subjecting those 
organisms with halos of less than 25 mm in diameter to a 
quantitative antimicrobial test to confirm the resistance.” 

The prevalence of such strains in South Africa may be 
even higher. Other investigators have shown that the 
methicillm discs can miss relatively resistant strains of 
S pneumoniae in 9% of cases, incorrectly identifying them 
as sensitive (that is with halos of greater than 25 mm in 
diameter) ? In addition, another paper by Klugman et al 
reported that when they were screening for resistance with 
methicillin discs they found 20% of falsely susceptible 
S pneumoniae strains, but they offered no explanation for 
this. 

Consequently, if the limits of error given? * were used to 
calculate corrected figures, the results founc' could be 
interpreted as showing resistant strains from 19% to 25% 
of the urban population and from 23% to 28% of the rural 
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population; the technical problem ts that testing for 
antimicrobial susceptibility to obtain minimum inhibitory 
concentrations was only performed for strains resistant to 
methicillin by diffusion.! 

It may therefore prove more reliable to screen for 
penicillm resistant pneumococci using oxacillin discs that 
do not yield false sensitive results,’ so avoiding the risk of 
primary musclassification of clinical isolates responsible for 
invasive disease. 
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Drs Klugman and Koornhof comment: 


The recommendation for the use of oxacillin in preference 
to methicillin discs 1s based on the observation by Swenson 
et al' that three of 34 strains resistant to penicillin were 
falsely identified as susceptible using a 5 ug methicillin 
disc, compared with 0 of 34 using 1 pg oxacillin discs after 
incubation on Mueller-Hinton sheep blood agar plates in 
ambient air Jacobs et al* showed that two of 29 compared 
with one of 29 were falsely identified as susceptible, using 
the two discs, respectively, after incubation on Mueller- 
Hinton agar with 5% lysed horse blood in ambient air. 
Neither of these differences 1s significant. Though a 
definitive answer to the advantages of one method over the 
other rests on an analysis of a larger number of strains, 
even a combination of the above data fails to show a 
significant difference between the tests, giving a false 
susceptibility rate of five of 63 (8%) with the methicillin 
disc compared with one of 63 (2%) with the oxacillin disc 
(2=1-57, p>0-2, with Yates’ correction). 

The 20% false susceptibility rate quoted by Dr Conde- 
Glez from another of our papers,° 1s due to bis misinter- 
pretation of our presentation of all multiply resistant 
strains, identified ın various day care centres, as multiply 
resistant penicillin susceptible (MRPS) strains. No inference 
of the prevalence of false susceptibility can be drawn from 
that study. A possible estimation of the true prevalence of 
penicillin resistance in urban and rural children may be 
calculated, assuming that for every 58 strains identified as 
resistant using the methicillin disc, a further five are 
missed. Using this estimation four additional strains to the 
43 resistant strains were probably missed out of 206 isolates 
in the urban study, and three additional strains to the 30 
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resistant strains out of 96 in the rural study We believe 
that the importance of these differences ın carnier rates is 
unimportant. 

We do agree, however, that primary musclassification of 
isolates responsible for clinical disease, especially menin- 
gtis, may be important in individual cases. The data of 
Jacobs et af indicate that neither test is 100% sensitive In 
areas with high prevalence of endemic resistant pneumo- 
ccoct we recommend that mrommum inhibitory concen- 
trations be determined on all pneumococcal isolates from 
cerebrospinal fluid Finally the distribution between 
resistant and intermediately resistant strains cannot 
reliably be made with either of these disc tests! and must 
rely on MIC data from minimum inhibitory concentrations. 
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Post-streptococcal glomerulonephritis 
in Hong Kong 


Sir, 


We were interested to read the recent report of Leung et al 
on post-streptococcal glomerulonephritis in Hong Kong.' 
It is now commonly assumed that this condition 1s rare in 
developed countries but our recent experience would lead 
us to think otherwise. 

Since July 1985 we have documented a post- 
streptococcal aetiology in 11 of the 16 patients with acute 
glomerulonephntis referred to our unit. Nine of the 11 
have been diagnosed since December 1986 We have 
recently reviewed the case notes of all 11 patients. 

One obvious difference from the Hong Kong report is 
that macroscopic haematuria was the commonest present- 
ing symptom ın our series. It was present in e:ght out of 11 
patients with only three having oedema as the main 
complaint Group A B haemolytic streptococcus was iso- 
lated from the throat swabs of eight children, two of 
whom had received pror antibiotic treatment. In addition 
nine children had a raised anti-streptolysin O titre, seven a 
low serum C3 concentration, and seven raised C3 
degradation products. 

In general the nephritis was mild and no patients 
required acute dialysis. Four required drug treatment for 
hypertension One of our patients presented with a dense 
right hemiplegia having had eight days of haematunia at 
home. We noticed that one child in the Hong Kong series 
presented with a convulsion due to hypertensive encepha- 
lopathy and this further illustrates the acute morbidity and 
occasional mortality associated with this illness 

We also assume that the recent increased prevalence of 
post-streptococcal glomerulonephritis may be due to an 
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inc-ease m nephritogenic itraas circu.atirg in our com- 
munity. There have beea na recent case of rheumatic 
fever. 

It is inportant that pacdiatr cians shoul still consider 
the possibilty of post-streptecaccal glonmerulonephnitis 
Ch idrem should be investigatec n a thororgh and consis- 
tent manner because as vell as the acute problems an 
accurate diagnosis ıs essertial for long te-m prognosis ? 
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Sir, 

We read the article by Leung ef af witb special interest 
be-:ause post-streptococcal glomerulonephcitis 1s also the 
commonest glomerulopa by ut our ccmmuaity.! 

In 19€6, 57 children witt acute post-streptococcal 
glcmertlonephnitis were referred t> the Elmic for Chil- 
drens Diseases in Skopae. (A Saykovsk, V Tasié, D 
Kuzmaacvska. Acute post-strestoccccal glamerulonephri- 
tis Abstract presented a the Turc Szienific Meeting of 
Yegoslev Nephrologists, Sarajevo, 1987: 7£ ) Two of them 
(35%) presented with hypertensive encepralopathy, nme 
(1£-8% 1 with cardiovascaar failure, and seven (12 3%) 
wich uraemic syndrome. 

n 19.32 we saw 85 chilcr2n with acute post-streptococcal 
glcmervlonephritis, of th2ze 2€ (30-69%) hid hypertensive 
enzephelopathy. The ana-yais of factors associated with the 
high :nzidence of acute fost-streptococcdl glomerulone- 
phatis m our community 33.0wed that most of the childrer. 
lived um unhygienic and very Dad social, economic, and 
educational conditions. Freced_ng s-reptococcal infections 
had no been adequately treazed and the signs of acute 
neshrits were not reccgnised until late; hypertensive 
encephalopathy then folawed Pvodermia and scabies 
umetigiseta are stil inportant aetiological factors for 
acute oststreptococcal glomerulonephotis. Although 
there ase a lot of differences teaween Cur communities, we 
think thet acute post-strestococcal glomevulonephritis 1s 
sti a ‘social’ disease and Leung's overcrowded living con- 
ditions need much more explanation. 
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Increased main urinary metabolite 
of sir aes Fa excretion in 
childhood migraine 

Su, 


We read with interest the paper by Salfield et al on the 
effects of dietary vasoactive amines ın the aetiology of 
childhood migraine ' They found that dietary vasoactive 
amines did not influence childhood migraine 

We have not tried dietary manipulation but we mea- 
sured plasma renin activity, plasma noradrenaline concen- 
tration, and 12 hour main unnary metabolite of prosta- 
glandin F,, (PGF-MUM) excretion in children with a 
history of migraine (n=43) ? Children were divided into 
two groups. those with and those without headache at the 
time of mvestigation 

Urinary PGF-MUM excretion was significantly in- 
creased in children with headache (n=23) compared with 
those without headache (n=20) (1210 v 780 ng/12 hours, 
p<0-05); the plasma renin activity and noradrenaline 
concentration did not show any difference between the two 
groups. 

These findings suggest that simultaneous study on both 
dietary manipulation and hormonal investigation especially 
on prostaglandins may be needed to clear the conflicting 
results on the role of vasoactive amines ın the aetiology of 
childhood migraine 
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zical Treatment of the Epilepsies. 
.ed by J Engel Jr Pp 746 $150 hard- 
ck. Raven Press, 1987 IBSN 0-88167- 
Pe 2: 


"ns 1S a comprehensive account, provided 
ternational experts in the feld, of 

- sent day understanding and practice of 
~ Various surgical approaches to the 
--atment of the epilepsies The book ts not 
~y concerned with surgical procedures 
vong with excellent reviews of ‘intracta- 
ty’, the natural histones and the clinical 
uractenstics of the epilepsies concerned, 
te are discussions with extensive refer- 
‘ces of presurgical evaluation (including 
iological investigations and neuro- 
chological assessment), extracranial 
A intracranial electroencephalographic 
rding and assessment of outcome from 
rious points of view. Appendices are 
‘cerned with surgical techniques and 
x urgical assessment protocols in dif- 
at epilepsy surgery centres in North 
America and Europe, and with kindling 
Many practical tssues are covered includ- 
~z the indications for surgery. The overall 
>ace of epilepsy surgery in treatment 
“ght well be underestimated because of 
sufficient interest among neurosurgeons 
Ñd a lack of familanty with its potential 
ue, perhaps especially in paediatncs 
portant research topics are also identi- 
E J including the relatively neglected areas 
` neuropsychological, psychiatric, and 








social assessment before and after opera- 
tion 

The book provides a very appropnate 
way of commemorating the publication in 
the British Medical Journal of 1886 of 
Victor Horsley’s classic paper on brain 
surgery It constitutes an excellent refer- 
ence for all the disciplines involved in the 
surgical approach to the epilepsies 


G STORES 


Sickle-Cell Anemia and Thalassemia: A 
Primer for Health Care Professionals. RG 
Huntsman Pp 223: £5 (or $10 US/Can) 
paperback. Canadian Sickle Cell Society, 
1987. Available from: Canadian Sickle Cell 
Society, Sales-Despatch, PO Box 13156, 
Station A, St. John’s, Newfoundland, A1B 
4A4, Canada. ISBN 0~921037-00-7. > 


This book compresses an enormous range 
of chnical and scientific knowledge about 
the haemoglobinopathies into a compact 
format. The first third of the book, while 
concentrating on the chnical aspects of 
sickle cell disease and the thalassaemia 
disorders, also covers other less common 
haemoglobinopathies, including unstable 
haemoglobins, methaemoglobinaemia, and 
haemoglobins of altered oxygen affinity. 
The middle 35 pages are prefaced by the 
enigmatic statement that haemoglobin was 
described by the American physiologist LJ 
Henderson as the second most interesting 
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substance in the world This section goes 
on to provide a crash course in protein 
biochemistry, haemoglobin function, red 
cell metabolism, and molecular biology as 
applied to haemoglobin At the end of this 
section a number of illustrations (a table of 
amino acid substitutions in common abnor- 
mal haemoglobins, and 10 figures) are 
grouped together. The final 78 pages are 
devoted to an extensive glossary of clinical, 
biochemical, and genetic terms used an the 
field The sides of the pages of the four 
main sections are marked to allow their 
easy identifications. 

The title and preface indicate that the 
book 1s directed to those ‘who care for the 
disease rather than those who suffer from 
it ’ Its concise style will be heavy going for 
those without a scientific background, 
while medical readers should not expect 
more than very general guidance to the 
clinical management of patients and the 
problems presented by this group of dis- 
orders. Where drug treatment is men- 
tioned the nomenclature is North Amer- 
ican. The primer is at its strongest ın the 
section dealing with laboratory diagnosis, 
the latter being nicely illustrated in applica- 
tion to a series of erght clinical problems to 
be found at the end of the first section The 
book can be recommended as a remarkably 
inexpensive guide to the scientific back- 
ground of the field. 


M J PIPPARD 
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Britisk Paediatric Associction 


The British Paediatric Surveillance Unit 


The British Paediatric Surveillance Umit (BPSU) 
was set up to provide a method of nationwide 
disease surveillance part.cularly orientated to the 
study of rare childhood :tiso-ders, inclading infec- 
tiou: cr infection related ccnditions cf uncertain 
aeticlozy or epidemiology. I: is a jcint venture 
of tie British and Irisa Pagdiatric Associations, 
the Communicable Di-eas2 Surveillance Centre 
(CDSC) cf the Public Health Laboratory Service 
(PH_S), and the Departnent of Epidemiology of 
the institute of Child H2altt London. It was first 
set up in July 1985 and became fully op2rational in 
July 19386. This report simmacises the aistory and 
operation of the BPSU end presents some results 
from the activities of its first year. 


Histcry 


The BPSU developed from “he collaberation be- 
tweea the BPA and CDEC to improve tne surveill- 
ance o iatection and associated corditions in 
children tha: could noz: be monitored through 
existing data collection s=stercs, such as laboratory 
reporting This began in 1981 ith Reye’s Syndrome 
and was iater extended to include 1aemolytic 
uraermic syndrome, Kawasaki disease, ard haemor- 
rhagic shock encephalopachy syndrome 

Although the voluntary clinical reportng system 
for these conditions met wich eachusiasticsupport, it 
was felt that a more active netiod of case gathenng 
woulc achieve the higher levels of ascertainment 
necessary for reliable documentation of trends in 
rare disonder3. Furthermcre as the BPA and its 
memters were receiving <n iacreasing mumber of 
requests frem individual research worker: to report 
a range cf rare conditicrs there was a need to 
improve tke efficiency of research without losing the 
goodwill of clinicians being asked to report patients 
under ther care. 


Objec-ives 


The EPSL has two pnncepal objectives: ‘firstly, to 
involv2 pa2dietricians in t12 resorting and survel- 
ance cf uncommon childhood conditions ef import- 
ance for public health (particularly chose associated 
with infecton: and those ~are conditions for which 


ascertainment on a national scale 1s necessary for 
research This would include studies, for example, 
of mcidence and prevalence that would generate 
aetiological hypotheses and provide data for moni- 
toring preventive programmes. Secondly, to provide 
a unified reporting scheme that is simple, flexible, 
minimises paperwork, and yet 1s capable of rapid 
response to an ‘epidemiological emergency’—for 
example, the detection and monitoring of ‘new’ 
diseases of environmental origin, or the surveillance 
of a rare adverse vaccine reaction. 


Organisation and funding 


The unit is located in the BPA Office and 1s staffed 
by a full time administrator and a part tume medical 
coordinator and clerical officer. It ıs managed by a 
Steering and a Scientific Advisory Committee, the 
three parent bodies bemg represented on both of 
these. The BPSU depends almost entirely on 
charitable and commercial funding for its existence 
and it now seeks a financial contribution, where 
possible, from the investigators whose studies it 
helps. 


Methodology 


(1) THE MAILING OPERATION 

A report card listing the current ‘menu’ of report- 
able conditions 1s sent monthly to all consultant 
BPA and Insh Paediatric Association members. 
After having indicated cases of any of these dis- 
orders seen in the preceding calendar month or, if 
none have been seen, having checked a ‘ml return’ 
box, the cards are returned to the BPSU. Positive’ 
notifications are forwarded to the appropnate re- 
search workers who then contact the reporting 
paediatricians for further information. The mailing 
operation is sufficiently flexible to allow for surveys 
to be conducted in one or more regions if this 1s 
appropnate to a particular investigator’s study 
design. 


(2) INCLUSION OF STUDIES 

The Unit’s Scientific Advisory Committee meets 
monthly to consider proposals from investigators 
An introductory booklet containing guidelines for 
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these submissions has been produced. Investigators 
are encouraged to discuss their plans at an early 
stage with the medical coordinator and help with 
study design and constructive criticism of method- 
ology has been an important BPSU activity. In its 
review procedure the committee considers certain 
points including: the importance of the research 
question; the estimated incidence of the condition; 
the acceptability of the response (usually a question- 
naire) to a ‘positive’ return; the proposed duration 
of the study and demonstration of adequate re- 
sources for its completion. Once accepted a condi- 
tion can, if necessary, be added to the report card 
for the next month. A summary protocol for the 
study that includes case definition, reporting instruc- 
tions, and the name and address of the investiga- 
tor(s) is also sent at this stage to all respondents, 
who have been provided with a special folder to 
facilitate the storage of protocol cards as studies 
start and finish. Several paediatricians have com- 
mented on the educational usefulness of these 
protocols, which could heighten diagnostic aware- 
ness of rare disorders. 


(3) MONITORING THE BPSU 

The effectiveness of the Unit can be measured in 
several ways. First ıs the subjective or objective 
opinion of the investigators The latter might 
include a companson with a previous method of case 
ascertainment or with a concurrent alternative 
system-—for example, death certificates, com- 
puterised hospital inpatient data. Second is the 
monitoring of the proportion of ‘positive’ reports 
that are subsequently confirmed (investigators are 
asked to make returns to the BPSU indicating ‘true’ 
cases, duplicate reports, and reporting errors). 
Third is the response of members in returning cards. 
Members who consistently fail to return their cards 
are sent a series of reminder letters seeking reasons 
for non-response and requesting future cooperation. 
Finally, the perceived value of the Unit as a research 
tool could be expected to be reflected in continuing 
applications for new studies to be included. 


(4) BPSU REPORTS 

The BPSU has produced two annual reports (avail- 
able from its office) and also regular quarterly 
reports in the Communicable Disease Report of the 
PHLS. This paper is the first of a seres to be 
produced six-monthly in Archives and to which 
investigators will be asked to contribute observa- 
tions from their studies. In addition tabulations of 
regional response rates have been included in 
mailings periodically ın order to mtroduce a ‘com- 
petitive’ element to participation. 
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BPSU Activities July 1986 — June 1987 


(1) PARTICIPATION IN THE SCHEME 

The response rate, among about 800 paediatricians 
who are sent the month card, rose from 73% in the 
first month to 89% after one year (this is calculated 
as the percentage returned within 90 days after each 
mailing). This rate has remained stable over the last 
months of the year. There were noticeable regional 
differences that ranged from 100% in some months 
(North Scotland, East Angha, Trent) to a minimum 
m one month of 68% (West Scotland, December 
1986) 

Because lack of response may have reflected 
shortcomings of the scheme (either administrative 
or due to members’ dissatisfaction), persistent non- 
participants (non-return for three consecutive 
months) have been contacted to ascertain their 
reasons. Numbers in three such cohorts declined 
from 69 to eight and only a handful of these 
expressed criticism of the BPSU as their reason for 
non-compliance. It ıs unlikely that 100% response 
rate will be consistently achieved given the vagaries 
of change of address, leave, and retirement. Con- 
tinuing close attention to non-respondents should, 
however, minimise the non-response rate and en- 
sure that the mailing list is kept up to date 


(2) CONDITIONS REPORTED 
The table indicates the conditions that have been 
included on the cards during the year, numbers 
reported, and the numbers that were ‘valid’. Those 
‘not yet known’ reflect cases still under investigation 
by the research workers. 

All current investigators have expressed satisfac- 
tion with the BPSU, especially those who previously 
ascertained such cases with a different system The 
effect on reporting of Reye’s syndrome, Kawasaki 
disease, and haemolytic uraemic syndrome ts shown 
in the figure—a particularly dramatic increase was 
seen ın Kawasaki disease reports. The initial in- 
crease in Reye’s syndrome was discouraging as this 
coincided with the withdrawal of paediatric aspirin 
preparations. Further analysis showed, however, 
that many of these initial reports were ‘old’ cases 
and duplicates and the contmued decline of Reye’s 
syndrome, despite improved ascertainment, has 
been an important measure of this intervention. The 
trends shown for haemolytic uraemic syndrome 
reflect the seasonal distribution of this condition 
with its late summer—autumn peak. 


(3) PROPOSALS FOR NEW STUDIES 

The Unit received 11 prelimmary proposals for 
New surveys over the year. Six of these were 
subsequently submitted formally to the Scientific 
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Table Ccraitions includea on the veportirg cards ana umber cf notifications 














Coneation Total report: No (%) valid 

July 1986- 

June 1987 Yes* Not Not knownt 
AIDS 10 cu.chood] 37 18 (49) 13 (35) 6 (16) 
Neonetal horpeeq 21 8 (38) 9 (43) 4 (19) 
Reyes synd-crne 49 20 (41) 19 (39) 10 (20) 
Kawasaki dsez 120 96 (80) 10 (8) 14 (12) 
Haemslytic uzemie syndrome 51 35 (69) 1 (2) 15 (29) 
Haemcrthagic stock encepkalopethy syndrome 17 12 (71) 2 (12) 3 (18) 
Subacute sckercsing panencepnaliis$ 33 25 (76) 4 (12) 4 (12) 
X-linked anLy2rctc ectodermal cysplesia${ 13 2 (15) 0 u (85) 
Insulindeper deni diabetes§]] 20 20 (100) 0 0 
Lowe syndrome 15 5 (33) 1 (7) 9 (60) 
Total 376 241 (64) 59 (157) 76 (20) 





* Meets case criteria 

t Reporing eror, duplicate, revs2d cragnoss 
+ Sull being folewed up (30 Septemtc~ 1987) 
§ Three ‘nonth surveys 

|| South Western Regon only 


4 Figures include cases ever seen (AID3) or seen past year (others) as we] as new cases m past month 





Hoemolytic uraemic syndreme 





19.37 


1685 
Month of repo- 
Figure The efect of the BPSU sysem on reporung 


1383 58 


Advisory Conmitæ. Conditiors tc be studied 
included a range of rave metabolic, haematologicel, 
neoplastic. and intectious disorcecz amd one other 
Drzposal was sor a survey of neer drowning Some 


were accepted and will be added to the ‘menu’ in 
due course. others are still under consideration. 


Comment 


The BPSU is a unique approach to the surveillance 
of the less common communicable and infection 
related diseases in children and to the study of rare 
paediatric disorders. Its first year has gone remark- 
ably well for such a new venture, judging from 
response rates, satisfaction of investigators, and the 
many impcrtant new research proposals. Its current 
and future success depends very largely on the 
continued support of British paediatricians who give 
their time to helping national studies that, by their 
nature, are usually unable to acknowledge indi- 
vidual contubutions. It will therefore be important 
to retain this goodwill by limiting the number of 
reporable conditions on the card at any one time; 
by ensuring *hat the studies included are important, 
interesting, and of limited duration so that the 
conditions change periodically, and by providing 
feedback. Tris should ın turn increase both profes- 
sional and public knowledge of rare paediatric 
disorders that. taken together, account for a con- 
siderable prcportion of childhood morbidity and 
mortality in -he British Isles. 


S M HALL 

(BPSU Medical Coordinator), 
and M GLICKMAN 

(BPSU Administrator) 
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New from Heinemann Medical — 
Two essential books in paediatric management 


‘a rew formula in medical information’ ~- 


Treatment and Prognosis: Paediatrics 
, Editors G S Clayden, F L Hawkins 


Tae latest volume in this popiilar series provides esseatial clinical management information in a 
format designec tor rapid refsrer ce. Packed with information on current treatment regimes and 
outcomes, from ead ng {igures In Paediatrics, this volume is indispensable for all doctors 
involved with c~a Idren. $ 


2 433 06010 7 : 370 pages £17.50 
Paediatric Emergemcies: Diagnosis and Management 


C J Bacon, W H Lamb 


Fer ised and expanded adition of a successful pocket book which gives comprehensive practical 
guidance on the management o medical emergencias in children. 


‘Potentially a fife-saving book’ 
Journal cf Maternal and Child Health 
0 433 01052 5 336 pages £14.95 


Heinemann Medica! Books 
22 Bedfora Square, London WC1B 3HH 
(01) 637 3311 


ABC OF AIDS 


EDITE? BY MIC~AEL W ADLER The facts 


Tcday s most widely <nown and perhaps most generally feared and 

disease, AIDS presents particula“’roblems for nom-specialist uture 
doctors. 30 far treatment of patients with AIDS has been largely the f 
confined to specialist centres so thet, although the disease will pno. intend £9.95 


nu : Abroed £12 SO/USA$21 00 
ineritatly spread, few dcctors have had much experience of BMA members ns 


maraging it. The ABC of AIDS provides essential detzils on the Poanreet SOUSASIS 00 
development of the epid2mic, management of early HIV ‘nfection, oo 
tumours, and the respiratory, neuro ogical, and gastrointestinal 

man festacons. It discusses the treatment of infections and the 

prospects for vaccine: and preren-ion as well as outlining 

programmes for counseling, nursir g, and the control of infection. 

Edited by Michael Adler, a leading autt ority on the topic, the ABC 


of AIDS is 3 vital guide taat no medical practitioner can efford t 


| be without. i 














